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PREFACE. 



In his recollections of the last days of Shelley and 
Byron,* Mr. Trelawny relates the following anecdote : — 
" Drifting leisurely along the Italian coast in the brig 
Hercules one evening near Lonza, a Neapolitan dungeon, 
Byron said, . . . . ' I should like to see, from this 
our ark, the world submerged, and all the rascals in it 
drowning like rats/ I put a pencil and paper in his 
hand, saying, ' Perpetuate your curses to tyranny.' After 
a long spell, he said, ....'/ must chew the cud 
hefotre I write, I have thought over most of 7ny subjects 
for years before writing a liTie' " 

Believing that this example is very well worthy of 
imitation by surgical writers, I have thought over the 
contents of this volume so long and carefaUy that, 
although only now published, they are in part old. 

The volume consists of two parts : — 1st, of eight 
Lectures ; 2nd, of an Appendix. 

The first seven Lectures are published with only verbal 
alterations, as they have been delivered at various times 



* London, 1858. Page 159. 



VI. PREFACE. 

since 1862, to the students at the Queen's Hospital. 
Reference to digital compression in the sixth lecture has 
led to a digression, in the translation of a pamphlet by 
Professor Vanzetti, on the treatment of imflammation by 
digital compi ession. The teachings of the great Italian 
surgeon on the treatment of aneurism are fairly known 
and practised; but not many surgeons are aware of the 
great advantages to be derived from digital compression in 
controlling muscular spasm, and reducing congestion and 
inflammation, which are amongst the most serious compli- 
cations of severe cases of fracture of the limbs. 

The eighth Lecture of this series is 'a condensation and 
revision, of several addresses to students and papers to 
medical societies. 

The Appendix contains concise directions for carrying 
into practice the principles of treatment taught in the 
Lectures. 

The author admits, with unavoidable regret, that 
busy practitioners who consult these pages on occa- 
sions of emergency, may have reason for finding fault 
with the arrangement, which is somewhat fragmentary 
and irregular, as clinical work and study are in actual 
practice, not consecutive and methodical as in a course 
of svstematic lectures. 

This volume lays no claim to being a complete treatise ; 



PREFACE. VII. 

nevertheless it is hoped it may contribute to the establish- 
ment of sound first principles, to the recovery of lost 
treasures of surgical learning, to the education of the 
student's judgment in clearness and accuracy, and to 
the transference of one of the most impoi-tant depart- 
ments of surgical practice, from the stage of contradic- 
tory teaching to scientific generalization. 



Birmingham, 

November, 1871. 
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Gehtlemen, — FractureB of the bones of the limbs 
deserve your attention as the class of injuries with, 
which you will most frequently have to deal. They 
will be found to constitute, in quantity and kind, 
the most serious part of the surgery which may fell 



to the lot of those amongst you who engage in 
general practice. 

In the aged, in all stations, even a simple frac- 
tiire frequently involves the alternative of life or 
death ; occurring in iofaute, upon the result of treat- 
ment depends whether or not the child is to grow 
into a comparatively helpless cripple. Amongst the 
labouring population, no greater fracture than one of 
the lower end of the fibula or radius may sentence a 
family to pauperism by disabling its head ; amongst 
the wealthy, similar lesions may prevent the enjoy- 
ment of that comfort and the performance of those 
graceful movements, which are held in estimation 
only second to life itself. Comminuted and compound 
fractures in civil, and still more in military, practice 
repeatedly suggest the question of amputation, and 
not unfrequently involve loss much greater and 
more terrible than that of a limh. Whether your 
practice be in workhouse infirmaries or civil hospi- 
tals, amidst the din of steam hammers in the manu- 
facturing districts or of cannon in warfare, fractm-es 
will be amongst the most frequent and amongst the 
most formidable accidMits yon "will be called upon to 
treat. 

The management of some fractures is a matter of 
extreme simplicity, whereas many others demand 
the most accomplished skill, and the most sedulous 



humble care ; I say humble, because these are 
cases in which the surgeon does not reap the ephe- 
meral glory commonly associated with the per- 
formance of a bloody operation, yet does the bloodless 
procedure very frequently demand equal manual 
dexterity and more philosophy. 

Sometimes, especially in the neighbourhood of 
joints, the diagnosis of a fracture is attended with 
extraordinary difficulties, — sometimes, notwith- 
standing the perfectly obvious nature of the case, 
the emallness of the bone injured, and the simplicity 
of the fracture, the result is so unfoi+unate that an 
action for damages may be brought against the 
surgeon, for alleged malpraxis. It is my impression 
that more actions of this kind are brought for badly 
united fractures, than for any other class of injuries. 
An unjust verdict is often pronounced in consequence 
of the defective system in use for talcing scientific 
evidence in our Law-Courts, and not unfrequently 
the reputation of a very good practitioner is im- 
perilled, by the contradictory teaching of the masters 
in their books and hospitals ; for I beg you to note, 
what I shall presently have occasion to prove, that 
it is as substantially true now as it was in 1815, 
when John Bell wrote, that "this is one of those 
subjects which has fallen into almost inextricable 
lion," 
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Anxious, on the one hand, to prepare you for the 
study of the subject by impressing you with a due 
sense of its great importance, and of its nmny and 
considerable difficulties, I am, on the other 
,d, no less concerned lest you should suppose that, 
like many men who have carefully studied a matter, 
I have formed an exaggerated estimate of one of my 
favourite pursuits. Therefore it is that I call to 
witness one of the most recent, and certainly one of 
the most learned, eloquent, and impartial, writers in 
our profession, * " Constant in their occurrence, and 
often extremely difficult of diagnosis and manage- 
ment, fractures frequently involve consequences 
hardly less serious and disastrous to the surgeon 
than to the patient himself. If I were called upon to 
testify under oath what branch of sui'gery I regarded 
as the most trying and difficult to practice success- 
frilly and creditably, I should unhesitatingly assort 
that it was that which relates to the present subject, 
and I am quite sure that every enlightened practi- 
tioner would concur with me in the justice of this 
opinion. I certainly know none which requires a 
thorough knowledge of topographical anatomy, 
?r sense of discrimination, a calmer judgment, 
lore enlarged experience, or a greater share of 



vigilance and attention; in a word none which ' 
requires a higher combination of surgical tact and 
power." 

You may remember that in the remarks I have 
frequently taken occaaion to address you at the bed- 
side of fracture patients, I have been in the habit 
of treating the subject somewhat dogmatically, — ■ 
strong in the correctness of the principles to which 
I adhere, as opposed to those held by the vast 
majority of surgeons ; — a majority which, I am in 
honour bound not to conceal from you, is not merely 
one of numbers, for in its ranks, with not very 
many exceptions, are the most notable authorities, — 
ancient and modem, British and Foreign. 

I have now worked at the subject so long in the 
study and at the bed-side, — I have treated such a 
large number of cases of fracture of all varieties, at 
all ages, under all manner of circumstances, with 
such imiform results,— my efforts to promidgate the 
new method have been so generously encouraged 
and, in so many instances, practically followed up, 
that I thought the ti'uth was rapidly making way, 
and that the antiquated prejudices and acholastio 
errors had been uprooted, never again to be planted. 
The illusion has been dispelled by two publications 
which I have had occasion to study since we parted 
for the last vacation. One is a Lecture by Mr. Le 
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Groa Clark,* a gciitlemuii worthily lioltling a forc- 
moet position iu that glorious lU'ona lor surgical 
practice, the London Borough Hospitals ; the other 
is a Memoir by Mr. Homidge, in the first volume 
of the System of Surgery which Mr. T. Holmes has 
had the very honourable privilege of editing, with 
such collaborators as Simon and Paget, and alto- 
gether, under such auspices as to claim for it the 
most respectful and serious eousideration. 

Mr. Le Gros Clark's Lecture acquires importance 
even beyond that necessarily attaching to his name, 
in that he in a measure endorses one of the most 
serious errors propounded by his colleague, Mr. South, 
from whose translation of Chelius' text I am about 
to quote. (Vol. i, p. 507). "Many modems comply 
with the general maxims heretofore followed by the 
older surgeons in reference to setting, and to the 
application of apparatus after from the first four to 
eight days, to allow and to await for the passing by 
of the inflammation, till the pain and swelling have 
diminished, and thereby a more secure position of the 
limb obtained. This advice is manifcBtly objection- 
able, and the putting off the setting to be restricted 
only to those cases where decided inflammation has 
set in." I agree with Chelius, and as you will 




presently learn, I go much further than he does 1 
way of practical protest against the ancients, and 
their contemporary followers. Very different is the 
opinion of the senior surgeon of St. Thomas, who thus 
comments on his colleague of Heidelberg. (Loc. 
cit.) "As a genei-al rule I do not at all agree with 
the principles here laid down hy Cheliiia. I am 
quite certain that no fractures, excepting those of 
the collar-bone and very oblique fractures, in which 
the ends of the bone threaten to peneti*ate the skin, 
should ever bo set, that is, put in splints and ban- 
daged, till after three or more days, or more correctly 
speaking, till the swelliag has ceased and nearly 
or completely subsided." The continuation of this 
commentary is, if possible, more instructive in error. 
It was penned, I beg you to note, a considerable 
time after the reliable text, — another illustration of 
Listen's apothegm that " years are not the measure 
of experience." 

Destined as the new System of Surgery is, on 
aceoimt of the really erudite and ripe work of some 
of its contributors, to take a foremost position in the 
Literature of Surgery, the importance of Mr, Hor- 
nidge's Chapter on Fraetm-es cannot be over-rated. 
The aim, doubtlessly conscientious, of the writer has 

I been to write fully, truthfully, and progressively; 

I but, on the great question of treatment, I think it 
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roiild bo difficult to conceive a \em impartial digest 
of past and ootempoi-ary experience. 

To pass from general to particular criticism, I quote 
from Mr. Le Groa Clark's Lecture. " The fracture 
of a bone is always succeeded by some swelling in 
the neighbourhood of the injury, and it is generally 
proportioned to the violence of the injury inflicted. 
The soui'ce of this eai-ly swelling is extravasated 
blood and serous effusion, and this ia to be distin- 
guished from that inflammatory effusion which takes 
place at a later period ; the former is inevitable and 
innocuous within moderate limits ; the latter shoiUd 
be watched suspiciously, aud controlled if possible, 
as it may usher in phlegmon and suppuration even 
in simple fracture. But early cedematous effusion 
may be converted into a serious e\'il by injudicious 
management. Thus, if a limb be at once tightly 
swathed in bondages to fix it to a splint, -whilst this 
swelling is going on, the lower part of it may be 
strangulated, and the patient may not only suffer 
acutely, but irreparable miscMef may be the conse- 
quence ; I have known gangrene result from this 
cause. You wiU perceive that, in the foregoing 
cases, my practice is to afford support at once to a 
fractured thigh, but without the application of any 
tight bandage. This is essential for the comfort of 
flie patient ; it is almost impossible to keep a broken 



thigh comfortable on a pillow, but an easy position 
may bo obtained in an angular dish splint, or by 
fixing the limb lightly to the long straight splint on 
which you mean to keep it. In the latter ease little 
else is needed just at first than a foot bandage and a 
pelvis strap ; after the lapse of forty-eight hours, 
the limb should be properly rolled and extended. 
I generally leave the thigh imcovered, as I am not 
aware of any advantage in carrying the bandage 
over it, and its exposure facilitates examination of 
fracture. The utmost caution must be exercised in 
fixing the splint, that the ankle and instep do not 
suffer from the pressure of the splint or bandage ; 

this leads me to remark upon the principle 

of treatment to be adopted, in fractures of the 
lower extremity. That which has relaxation of the 
muscles for its basis is unquestionably the best, 

wherever it is practicable One word of 

caution in conclusion respecting the mechanical 
treatment of these fractures. Inspect them fre- 
quently." 

I may at once take exception to the statement 
that the fracture of a bone is alwar/s attended with 
some swelling in the neighbourhood of the injury. 
A very considerable number of fractures are, if pro- 
perly treated, unattended with any swelling what- 
ever. To dwell upon the danger of gangrene when 
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tlimb is tigktig swathed in bondsgee, and to advue, 
as the only alternative, fixing the limb Utfhtiif to an 
angular di«h splint, or to a long straight splint, J 
beting the question, and tends to obscure the ■ 
issue by the use of extreme expressions. It is | 
Bible to exercise a considerable yet perfectly safe 
degree of pressure intermediate between f^hi and 
l^hi, a compression widely difTorent in itself and in 
its effects from constriction on the one hand, and 
looseness on the other. As a general precept, I 
consider that which enjoins the frequent inspection of 
^ifoiCtures decidedly not a reliable one. 
^^.In the Chapter on Fractures, (Op. cit. p. 772), 
^Hlr. Homidge writes : " There are two classes of 
cases in which immediate reduction is either imprac- 
ticable or inadvisable. If there has been from the 
first excessive ecchymosis, or if when the patient is 
first seen much inflammation has already supervened, 
the attempt may bo not only unbearable, but highly 
injurious, causing laceration of the soft parts, spasms, 
convulsions or even tetanus. The inflammation must 
be combated by the ordinary means, and reduction 
ferred till it is duly subdued. Still more serious 
& obstacle presented, in the other class of cases, 
|,oxceMive spasm. Spasm is a very constant 
npanimcut of fi^cture^ especially if in the 
lood of a joint, so constant, indeed, as to 
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B considered, in doubtful cases, almost diagnostia 
} Its degrees are variable from the slight nocturnal 
twitehings, ceasing after the second or third day, to 
uncontrollable oft - recmriag contractions, accom- 
panied, it may be, by general convulsions. The 
severer form of continued spasm is far less frequent 
than the intermittent. The causes of spasm are 
these: the initation of the fragments, injury to 
nerves, and the altered position of the muscles 
themselves, whether increasing or diminishing their 
habitual tension. If they are much bruised, the 
spasm may be less severe at first than at a later 
period after they have recovered their functions. 
The defeat of spasm by violence is hopeless. I-aee- 
ration of the muscles or even of the vessels will bo 
the only result. Boyer induced fatal haimorrhage 
by violent and abortive efforts to reduce a fracture 
of the femur. In other cases such efforts have led 
to convulsions or tetanus. Still more hopeless will 
be the attempt if inflammation is super-added. The 
two main remedies to be relied upon are position and 
energetic antiphlogistic treatment. For pure and 
simple spasm full doses of opium are of great 
service ; but if it is combined with inflammation 
they only tend to mask without abating the evil. 
The same may be said of the inhalation of chloroform, 
but it is necessary to give it repeatedly in small 



quuDtitioit, BO BH to BusUiin its tiurcotising iufluenco; 
for, iu sovcro cosos, the spusms will retoni, when- 
Dvor its effects pass off, for many dayn. The limb 
itlioiild 1x5 placed iii the position of nemi-flexion, 
relaxing the mueclca to tho utmost. But when all 
thosu meiins fail, recourse may be had to subcuta- 
neous divixiun of tho opposing muscles, an operation 
which lias hitherto been practised only in tho lower 
oxtromity." 

Of ecchymosis and inflammation as centra-indica- 
tions to immediate reduction I shall simply observe, 
for the present, that I only so regard them in exces- 
sivo, and extremely rare, degree. I often reduce a 
fracture and apply tho apparatus when tho swelling, 
»hymotie, inflammatory, or both, is so considera- 
3 as altogether to obliterate the bony outline of a 
, or anklo, joint, luflummatory heat, and the 
ditional complioatiou of a bleb an excoriation or a 
Found, docs not deter mo, provided mortification be 
t BO seriously thi-eatened and probably imminent, 
I to induce me to entertain tho question of amputa- 
So far as spasm is concerned, I never deem it 
I obstacle to immediate reduction, and I never fail 
^overcome it by the application of firmly, but gently, 
tgilied preBBure. Violence is always supei-fluous 
i commonly injiuious, and 1 should no more think 
Attaching weight in the solution of this question 
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to Beyer's accident, tlian I should be disposed to 
predicate against the taxis in strangulated hernia, or 
catheterism in retention of urine, becaiise some sur- 
geons have burst the bowel and perforated the 
urethra by rude attempts, 
I Mr. Homidge's objections to circular compression 
(op. cit. 774) are so far a repetition of the argiunenta 
of other writers that I shall postpone reply ; but in 
order to give you another illustration of the difficul- 
ties which beset the iavestigation in consequence of 
contradictory statements on the most simple matters 
of tact, I beg your attention to another statement of 
the same author (loc. cit.) " Pasteboard splints, 
which admit of being accurately moulded to the 
Umb, may be used for nearly all fractures in chil- 
dren, and for those of the phalanges in adults. In 
other eases the support they give is in^^lfficient." 
More than a century ago Jean Louis Petit wrote,* 
I '^ Les bandes de carton mouillees peuvent exacte- 
1 ment se mouler a la partie, et en se dnrcissant elles 
acquierent assez de solidite pour soutenir toutes 
Bortes de fractm-es, celles meme qui semblent le plus 
difficile k contenir," Petit was right: pasteboard 
splints rightly employed are capable of affording 
perfectly efficient support in all kinds of fractures ; 



* Traitea dea Matedies des Oa, 3rd Ed. p. 36. 
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yet in 1847 one of tlie most enidite siirgeons of aa^^ 
epoch thua wi'ote in an elaborate tieatiae on : 
tures, (Malgaigne, Fi-actures, p. 218.) " Les attella 
de carton avant la dessiccation sont mouilleCB, cott 
B6c[uemment ineapablcs d'agir; aprea la dcssiccation^l 
ellee sont parfaitement inutiles." I think it wouldj 
be extremely difficult, in the whole range of surgict 
literature, to adduce a more glaring instance of beg-l 
ging the question, on the basis of a purely unaginaE^I 
pre-occupation directly contraiy to the results (rfl 
experience. 

The study of a subject so important and compli- I 
eated ia necessarily rendered much more difficult by I 
the contradictory teaching of eminent surgeons, rf I 
which I have just adduced a few examples fi'om the. I 
multitude at hand. Happily we know that truth i 
Cometh sooner out of en-or than out of chaos. In 
this instance the true doctrine is already ascertained, 
but it requires larger exposition than it has yet 
received, — the collection of its scattered elements 
into a body, — the elimination of the eiTors with 
which it is interwoven ; — in feet, a serious and tho- 
rough examination of the whole question of the 
treatment of fractures is what is wanted. The know- i 
ledge to be found in siu-gical text books on the cauaea I 
and signs of fractures is abundaut, and, for the most I 
part, good and reliable. The treatment is the defec- -J 
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' tive part ; the teaching respecting it reqim-ea more 
thorough revision and more substantial change than 
I formerly believed. The errors to be combated are 
not of detail merely, but of principle, — fundamental 
and essential. 

lu illusti-ation of the general critical remarks em- 
bodied in this Lecture, with a view to prepare you 
for the deeper consideration of the subject, I invite 
your attention to the thi'co patients before you. 



^ Casb I. — Oblique Fracture of thigh in a lad. — Im- 
Titediate reduction and application of Starched Appa- 
ratus. — Out of bed the fifth day. — Perfect recovery. 

The boy, George Gray, set. 12, you may remem- 
ber, was admitted an inmate of V 5 Ward seven 
weeks ago, just after breaking his right thigh in a 
fall. The fracture was at the junction of the middle 
and the lower thii'd, slightly oblique, with no injury 
to soft parts and only quarter-inch shortening. Pi-e- 
tematm-al mobility and grating very obvious. Abra- 
sion of the skin on the outer side, and swelling from 
extravasation of blood. I applied the starched appa- 
ratus immediately. The third day (meanwhile 
comfortable and altogether free from pain) I opened 
case in fiont of thigh, finding parts in perfect con- 
dition, pared edges, and fitted and strengthened 
with additional inner splint to below knee, binding 
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the whole fiimly but gently with roller ; I then ^ 
fitted an additional buttock splint, and fixed it 
according to my usual practice. (I simply invite 
your attention to these eases as results. A subse- 
quent demonstration will be directed to practicid 
instruction in the method of applying the apparatus 
in different fractures.) The fifth day after the 
accident the hoy got out of bed, the third week 
he left the hospital, and now the bone is quite solid, 
the thickening at the seat of injury is so very slight 
as to be scarcely distinguishable, the length and 
shape of the two limbs is identical, movement of 
joints perfectly free. It is only by way of precau- 
tion that I have advised crutches to be used another 
week. 



Case II. — Fracture of fibula, with great moelling^ 
heat and jjain. — Fomentations for two days useless. — 
Third day Starched Apparatus ; immediate relief. — 
Fifth day sioclling subsided. — Sixth day patient 



This mechanic, John Ward, ret. 33, in slipping off 
the kerb the 4th inst., fractured his left fibiila. 
When admitted in the hospital, the swelling was so 
considerable that the Assistant on duty thought it 
advisable to order fomentations. I did not see the 
case until the 6th. Notwithstanding the hot flannels 
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lad been continued, the awellmg was so great as to 
obscure the bony lines and points of the ankle ; the 
skin was hot, pain considerable. I at once applied 
the starched apparatus as far as the knee, and left the 
man qnite comfortable. Two days later (the 8th) 
quite free from pain ; appai-atus loose, opened in 
front ; limb much cooler and smaller ; edges pared ; 
outer roller applied and starched. The next day 
the man left the hospital, but returned two days 
afterwards, when I met him walking on cratches 
in the hall, and he remai-ked that the last few hours 
the joint had been painful, spontaneously adding, 
" I expect it is because the bandage has got loose." 
Such proved to be the case. I removed the outer 
roller, and again pared edges. Swelling had com- 
pletely subsided. Appai-atus re-closed, and ordered 
to be continued one month from the date of 
injury. 



Case \11.— Oblique Fracture of tibia, and commi- 
nuted fibula, in a drunken man. — Exh-avasation of 
blood, spasm and shortening. — Immediate reduction, 
immobilisation and compression. — Discharged third 
week. — Perfect recovery. 

This stout Irish labourer was admitted in the 
same ward, at the same time as the lad just dismissed. 
poor fellow was dnmk and very quarrelsome, and 
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had about half an hoxxr previously fallen, -with hiB 1 
right log under him. I found both bones broken, on j 
the same level, in the small of the leg ; the fracture J 
of the tibia oblique from within outwards, and from ] 
below upwards. Fibula broken io two places, middle 
piece quite movable, and one end of it pointing under 
skin. Shortening to f inch, with eversion of the foot. 
Considerable subcutaneous extravasation of blood. 
Skin sound. The muscles of the big calf spasmodi- 
cally, and very powerfully, contracted. Prequcnt 
jerking. Pain intense. I instantly reduced; applied 
starched apparatus from foot to mid-thigh, with 
outer wooden splint from foot to knee, dming drying 
process, Tho fellow reported himself easier, but 
still hoUowed. I did not busy myself to discrimi- 
nate between the eftects on the nervous system, of 
the injury and the debaucheTy, but to secure the 
grand requisite — ^perfect quiet, prescribed a drachm 
of laudanum, to be repeated as frequently as neces- 
sary to ensure sleep. The next day was passed 
comfortably, but still occasional twitching; third day 
case loose from subsidence of swelling. On opening 
mid-line anteriorly, no blebs, skin cool, but deeply 
discoloured from ecchymoeis ; edges pared ; the 
whole made firm again with i-oller, and this starched. 
The man was discharged the third week, and now, 
you observe, the limb is quite solid, and so perfect 
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is its ontline to the eye and touch, that it would be 

scarcely possible for a stranger to trace the direction 
of the fracture. Ae to the length of the two limbs, 
it is absolutely identical. 

I have not selected the cases before you, but have 
taken advantage of their attendance, as convalesceuta 
in the out-patients' room this morning, to request 
their presence here. I shall now read yon the notes 
of four cases which formed the basis of a paper I 
addressed to the Midland Medical Society, the 16th 
October ult. I do so becaxiae these four eases all 
occurred in one week, and because, notwithstanding 
their imiformly good result, the plan of treatment 
pursued was questioned by many of the members 
present. 



Case IV. — Ohlique Fracture of femur ; half-inch 
sJmrtening. — Immediate reduction and itntaobilisation. 

— Bed left the fourth day. — Perfect recover if. 

Joseph Sable, set. 7 years, admitted A V Ward 
October 8th, having broken the right thigh-bone in 
jumping from a height. Direction of fi-acture, 
sUghtly oblique. Seat, junction of middle and 
lower third ; shortening to half an.inch. No abra- 
sion, no swelling. Immediate reduction, and appli- 
cation of starched apparatxis so as to fix the entire 
limb from the crest of the ilium to the foot. Dry 
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pasteboard splints fixed to the front and back of thel 
thigh xmtil the 12th, when the apparatus was cut | 
up in the middle line in front, and re-eloeed on ' 
finding parts in excellent condition. An additional 
pasteboard splint fitted on the inner side to below 
the knee. Boy perfectly free from pain, even when 1 
the limb, raised from the bed by the foot, is allowed I 
to drop suddenly. Able to turn roimd and sit up 
with perfect ease. 

The 16th October, eight days after admission, I j 
exhibited the boy at the Midland Medical Society. 1 
He was discharged next day, and made a perfect | 
recovery, without the slightest shortening. 



Case Y. — Frmture of tibia with inversion.— Immo- \ 
biluation. — Out of bed the third day. — Perfect reco- ' 
very. 

Mary Birch, tet. 9 years, admitted A V Ward 
October 12th, having broken right leg in falling 
down stairs. Fracture slightly oblique, through the 
tibia, in the small of the leg. No shortening, but 
decided inversion of the foot. Starched apparatus ' 
applied, to the middle of the thigh. After which, 
dry pasteboard splint fixed along tho outer j 
side. 

October 15th. Apparatus opened in front, and I 
re-adjusted on finding parts in excellent condition.' I 
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The limb can be lifted, and the child moved, wiS 
out causing auy pain. 

The patient was discharged within a week. I saw 
her about six weeks afterwards, completely reco- 
vered, without any appreciable thickening of the 
bono. 



Case VI. — Transverse Fracture of tibia from direct 
violence. — Abrasion of skin. — Extravasation of blood. 
— Immobilisation. — Discharged fifth day. 

Maria iEVanks, set. 45, admitted A 5 Ward October 
11th, 1860, with transverse fracture of the tibia 
below the knee, caused by the Ml of a heavy gate 
upon the limb. Abrasion of skin, and considerable 
extravasation of blood beneath it. The starched 
apparatus applied immediately, from the foot to the 
middle of the thigh. 

October 13th. The patient has only complained 

slight pain. Apparatus is now loose from subsi- 
tence of swelling ; opened along the middle lino in 
front, and edges pared to iosui-e better co-aptation. 
Two additional pasteboard splints fixed on each side 
of the knee. 

October 16th, Quite comfortable and free from 
Left the hospital. I regret inability to re- 
the termination, as I lost sight of the case. 
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, — Fracture of both hones of leg ft 
reel violence. — Blebs and swelling. — Slarefied appara- 

!, — Out of bed third day. — Perfect recover;/. 

John Trice, set. 43, admitted V I Ward 2 a.m. 
ibor 13th, 18G0, having juat previously been 
knocked down in the street. Both bones of the leg 
■were broken across at the middle, and the skin was 
abraded juet below the seat of fracture. The Eesi- 
dent Medical Officer temporarily applied lateral 
wooden splints. 

When I saw the case, eight hours after admission, 
the man complained of great pain. On removing 
the splints, I found the leg hot and BwoUcn, with a 
turn of the bandage adherent to a bleb, which had 
formed over the seat of injury. I did not hesitate 
to apply the immovable apparatus forthwith, from 
the foot to mid-tliigh. Immediately afterwards the 
man expressed himself perfectly easy. lie suffered 
some pain however in the nest twenty-four hours, 
but it gradually decreased, and on the moming of 
the 15th (two days after admission), the apparatus 
being then quite thy, he was altogether free from 
pain, and could bear the lijub raised and moved 
about, without the least discomfort. Opening along 
Bwolling almost subsided, the edges pared, 
onal pasteboard splints on each side of the 
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October 16th. Perfectly easy; says the only dis- 
comfort he suffers is from lying in bed. Ordered to 
get up. 

At the expiration of a week after admission the 
above-mentioned bleb broke, and the man suffered 
some pain from a slight ulcer which ensued, I 
made a ti'ap-door for the purpose of di'essuig it ; it 
healed rapidly, and at the expiration of eight weeks 
the injured limb was as strong and as pei'feetly 
shaped as its fellow. 



Reserving comment on these cases, I beg you to 
note, that the peculiarity of the treament is not the 
fltax'ch employed, — this is a very trivial and compa- 
ratively insignificant matter. The warning is indis- 
pensable, because the profitable study of this subject 
has been materially checked by a very prevalent 
and erroneous notion, that the great feature of the 
treatment was a starclted bandage. The starch is 
little more than an efficient substitute for the pins 
ordinarily employed in bandaging. The character- 
istics are, Istly, Immediate reduction, regardless of 
spasm, blebs, extravasation of blood, or inflammatory 
swelling ; 2ndly, Cireulai- compression ; 3rdly, Im- 
mobilization. 



LECTURE II. 



CONTENTS. 

I Introductory Observations, — Diffleultiea attendiiig the subjeot, — 
Pi'aetioe in the Clinique of University College, London ; La Clia- 
rit£, L'H6tel Dieu and St. Louis, Fajis. — Monaieur Molgaigne 
and Sir Charles Bell on facta. — This a. quEstion of (act. — -BeqniHitea 
foritsaolution. — Study of hy[>othetical simple fracture of femur. — 
Symptoms.^ Cauaea of displacement. — Perclval Pott's error in 
disregarding physical laws. — Immobilization inferred to be the 
principle of treatment — Study of two caaea of fracture of the 
femur (Caaea I. and IV.j Lecture L). — Physiological operation of 
the treatment adopted. — The repair of fractures. 
Case VIIL — Oblique fracture of femur just above condyles. — Shor- 
tening to an inch and a. half. — Immediate reduction and immo- 
bilization by Starched Apparatus. — Thirty-sJx hours after the 
accident the patient walked on crutches with perfect ease. — At 
the end of nine weeks union solid, without shortening ; walked 
aeven milea with the sole aid of a stick, 



Gentlemen, — The previous Lecture, intended as 
an Introduction to the study of the suhject in haad, 
consisted of two parts ; — the first controversial and 
arg^umentative, the second dogmatic and expository 
of facts, some of the most important of which you 
had the means of testing, by examination of conva- 
I lescenfa before you. 

In siibmitting evidences of eonh'adiction between 
I Bome eminent authorities, I felt boimd to caution 
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you, that those wcro only a few examples of the ii 
settled state of knowledge in this important depart- 
ment of Surgery, and that the views here taught, 
by precept and example, ai-e opposed to those enter- 
tained and inculcated by the majority of surgeons, 

The convalescent patients presented seemed to 
bear out the propositions enunciated. Whatever 
the merits of the arguments, the facts appeared 
cogent. Similar, but often more serious and equally 
successful ones, have from time to time fallen under 
your notice in our CKnique; and I might be 
induced to wait the ripening of time to complete the 
work, hut for the teaching of experience, that it is 
not 80 easy to convince. In the anxiety to spread 
beyond these walls the influence of this endeavour 
at a reconciliation of differences, scientifically in- 
glorious and practically mischievous, the history of 
all professions, but more especially of our own, 
reminds me of the difficulty to disabuse the mind of 
fellaciea, venerable with age and powerful in autho- 
rities, Regarding these, I would have each of you 
protest, 

" Nulliua addictuB jurare in verba laagiBtri ;" 
and I would advise you, to be particularly jealous of 
the right of independent judgment, on the facts and 
reasonings which I myself submit to you. It was 
one of the old masters who appositely wrote, "The 
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neglect of the literature of the profession deprivesJ 
the student of all enthusiasm and love for it ; '. 
brought up deficient in liberal views, and is taught! 
to over-rate the importance of the person under! 
whom he is educated, and to content himself v/iOx \ 
walking in the trammels of his particular pmctice.'' 

It has been already mentioned that the four last I 
histories embodied in the previous Lecture failed to J 
persuade many of the members of the Midland Me- < 
dical Society, although the two most serious cases, ' 
a fracture of the thigh, and a complicated fractui-e 
of both bones of the leg, were exhibited before them. 
"When in 1852 Mr. Erichsen and Mr. Quain very ' 
kindly complied with my desire to be allowed to use 
my opportunities, as House Sui'geon in University 
Hospital, to demonstrate the relative merits of the 
different methods of treating fi-actures, I obtained, 
with the immovable apparatus, results so successful, 
that it might reasonably have been hoped its use 
would not hastily be abandoned ; not at least within 
those walls. Widely different however was the 
result, I received a public appointment abroad, and 
on return, in 1856, found the long splint and the 
MaciatyTe again in quiet possession of the field, 
which Mr. Listen's vigorous hand really appeared 
to have won for them for ever. With the further 
advantage of the experience acquired, I repeated the 
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with equally good results ; an 
a aatisfactory reflection that two fellow students and 
Monds, Mr. Beujamin Hunt, in 1852-53, and Mr. 
David Boswell Reid, in 1856, were so impressed 
with the principle and practice, that they have ap- 
plied it with the most successful result ; — Mr. Keid 
in Australia,* Mr. Hunt while House Sui-geon to 
the Queen's Hospital. Although Mr. Hunt's suc- 
cessses were most brilliant, and their results pub- 
lished, f the victory was again to be very short 
lived. Three years elapsed from his retirement, as 
House Surgeon, to my appointment to the Surgeoncy. 
In the interval all traces of the new method had 
vanished, tradition had re-asserted its sway, and the 
long splint, the Macintyre, and Sharp's splints, en- 
joyed the monopoly. The simple, uniform, and 
philosophical, principle once more proved powerless, 
before the complicated Armamentarium of empirical 
Chirurgery. 

I was all the more impressed with these signs of 
discomfiture, that I had just previously returned 
from Paris, where, to my unspeakable astonishment, 
I found fractures of the thigh treated with Dessault's 
splints at the Chants, in the very wards of Monsieur 
reat Surgeon, whose practice, oral 



" Qnarterty Clinical Reports. No. I. Geelong, 1 
t British Aasotiiation MedicaJ Jourual, 16G6. 
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teaching and -writings* had, nearly twenty years 
previously, been 80 vigorously directed to the i^eform 
of the doctrine, of which Percival Pott's most worthy 
rival may be styled the great apostle, and Xavier 
Bichat the most eloquent disciple. 

At the same time I found Professor Jobert at the 
Hotel Dieu treating fractures in neai- conformity 
with Pott's principles ; and I took occasion of a 
visit to St. Louis, to discuss with the very learned , 
commentator of Ambroise Pare, some of the ques- 
tions in the treatment of fracture, which had been 
the theme of controversy in his great works and in 
my Memoirs. I flattered myself that I had success- 
fully answered Monsieur Malgaigne's objections, on 
the basis of fact, when he convinced me of the hope- 
lessness of the endeavour, by remarking, — " Alora, 
Monsieur, lea faits chez vous ne sout pas tels que lea 
feits chez nous." It had not previously occurred to 
me that English and French surgical facts were dif- 
ferent. After such a suggestion from such an 
authority, the truth, so aptly expressed by Sir 
Charles Bell,t dawned upon me in all its breadth. 
" What are professionally called facta are, for the 



* Conaid&ratioDS Pratiques am le Troitement des Fractaree. !<&■ 
sons Oralea de CUniqne Chirnrgioale, donnfes de 1837 & 1840, par 
M. Velpaau. Bruiellea, 1841. P. 627 et seq. 

t ObBervatioaa on Injuries of the Spine and of the Thigh-bone. 
London, 1824. P. 37. 
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i8t part, only those notions which a mi 
biy adopta in the course of his practice, and which 
take a colour from his education and previous stu- 
dies. It is this which makes the facts of one age 
differ from the facts of another age; and the opinions 
of men differently educated to vary, on what they 
are inconsistent enough to call matters of fact." 

Nevertheless, as this is essentially a question of 
feet, it must he solved hy facts, which to be valid, 
for the purpose, must be, individually, well ascer- 
tained, and, collectively, logically handled. The 
grand requisites, in the pursuit of such an investiga- 
tion as we are engaged in, are, that the inquiry be 
conducted in a thoroughly impartial and comprehen- 
sive spirit, — that every due care be taken to elimi- 
nate those plausible and specious fallacies which 
vitiate the reasoning of surface thinkers, — that 
pathological phenomena be studied with the light of 
a sound physiology, with the discriminative power 
of an instnicted, a severe and a well-balanced judg- 
ment, — that while the o priori and the a posteriori^ 
the analytical and the synthetical, the inductive and 
the deductive view of the subject are kept distinct, 
they be collated and alternated ; — that we study 
deeply the history of Surgery and of this subject 
in particxdar ; — and that wo never lose sight of the 
necessarily very complex nature of Medical fecte 
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and of their causal relatiouB, lest wc incur thoae j 
risks of error, to whicli is oiving the confused state ] 
of a multitude of questions, in our Sciencej in matters I 
concerning the treatment of disease. 

So much for the principles which are to guide us, 
and the method to be pursued in this enquiry into j 
the treatment of fractiires of the limbs. Now, set- ] 
ting aside all controversial questions, endeavouring ] 
to divest the subject of its complications and diffi- | 
culties, let us, for a few moments, contemplate a | 
hypothetical case of simple fracture of the femur. 

The solution of contiauity is across the middle of I 
the bone, with scarcely perceptible obliquity, and 
the offending agent has not wounded or bruised the 
elastic skin. ; the patient has not been moved since 
the accident, and our attention is called to him a few 
moments after its occurrence. The limb lies on its 
outer side, with the hip and knee joints slightly 
bent. Considerable pain is complained of, hut j 
no deformity is at first observable. It is only on j 
very careful compai-ative measurement, that shor- 
tening to nearly a quarter of an inch is detected. 
The will has lost its power of control. On grasping 
the upper and lower end of the thigh-bone, and I 
moving the hands gently in opposite directions, j 
mmatural mobility is perceptible to the eye and | 
touch, in the length of the bone, and grating may J 



be felt. If, as unfortunately too frccLuently hapt 
pens, some imprudently inquisitive by-stander hsxt 
raised tbe patient to hia feet, ■with the object of 
ascertaining the nature and extent of the accadentj 
the information will have been acquired, that he is 
unable to stand, and that when he attempts to do so 
the limb benda under him. These signs and effects 
are precisely what you woidd anticipate from ft 
fracture of the thigh-bone, and a suspension of its 
two-fold function, as a column of support and as thS; 
ana of a lever. 

On studying the immediate signs and effects of 
this fracture, wo find the first and most important 
one, because the one to which all the others are 
referable, and which in. fact per se constitutes thft' 
fracture, is the preternatural mobility in the bone^ 
Some of the pain may be referable to the origimj 
cause of the accident, whether a blow or a fall, but 
the main part of it, may reasonably be attributed 
to the displacement of the broken surfaces, which, 
though assiuned to be nearly transverse and not 
splintered, must be a source of irritation to the 
immediately surrounding muscular tissue, and, 
through the nerves which supply it, to the muscles 
of the limb generally. Assuming that the cause 
which produced the fractiu-e, then and there, dis- 
the fragmentSj however slightly, the irri- 



of the liml 
■ which proc 



, tating action of the broken sur&ces, just refeiTed to, 

I would come into oijoratiou, and the opposing muscles I 

I thttrohy irritated would augment the displacement, I 

I being no longer able to act upon the bone, accord- i 

ing to the phj-aical law which regidates the resultant 

of autJigonistio forces. To move the limb, a& a 

whole, the muscles are powerless, and consequently | 

tlieir action produces motion at the weakest and 

most movable part, — the scat of fi-acture. 

To the physical condition of the broken bone just I 
commented upon, luid to the subsequent inoperative- 
npSB of the will on the limb, is o^ving its faUing out- 
ward, ita everaion, to use the technical term, in the 
0080 wo have assiuncd. The uatui-al position of a 
lower limb whenevei- the normal action of its mus- 
olt»8 is suspouded, is to lie on its outer side, to be 
ovwrtod ; — to wit, the condition, with very rare ex- 
ooptioM, after fractm-o of the thigh-bone, during 
Bleep, and after death. The reason is ob^dous. If 
yoii draw a line thi-ough the centre of gravity of a 
lower limb, you mil find that the outer half is more 
bulky and heavy than the inner. This reason, in 
itself sufficient to explain the eversion when the sub- 
traction of the will leaves physical laws to rule, is 
especially efficient in tlie production of the pheno- 
menon in question, in consequence of the mode of 
construction of the hip joint, with the neck of the < 
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bone oblique from above downwards and from before 
backwai'ds, and with tbe musclea and ligaments so 
disposed as to allow great scope for outward rotation, 
but comparatively little, and difficult, for inward. 
Natui-ally, the limb is over-balanced to the outer 
side, and this disequilibrium produces its natural 
consequence, a fall outwards, whenever the con- 
trolling influence, the action of the muscles, is 
suspended, or rendered inoperative. 

Upon the soundness of this argument hinges so 
much of that which is to follow, the point in discus- 
sion is of such cardinal impoi-tance in the anatomi- 
cal and therapeutical history of fractures, that a 
further development is necessary ; all the more so 
because an en'oneous intei-pretation of the causes of 
displacement of the fragments of a broken bone, and 
a too narrow contemplation of vital, to the exclusion 
of physical, conditions and laws, led Mr. Pereivall 
Pott into an error, which runs through the whole of 
his eloquent 'writing on Fractures, and which, not- 
withstanding its easily demonstrable fallacy, has 
continued to influence the minds of surgeons to the 
present day, 

" The broken ends of the bone or bones," wrote 
Mr. Pott,* " are of themselves inactive ; and if not 



• C!hirurgi«a Works. London, 1783. VoL ni. p. 385 at seq. 



Ilicted upon by ofluT parts, Ihoy would always remain 
motionless. 'VVTien nuy attempt is made to put them 
motion, thoy of tliemselvos can make no possible 
wietance ; nor can any be made on their part, save 
1 accidental one arising from the parts of the frae- 
iro being entangled with each other ; and when 
I thoy have been once, by the hand of the surgeon, 
placed properly and evenly with regard to each 
other, theij would of themselves for ever remain so. 
What then is the reason why fractured bones always 
suffer a greater or less degree of displacement ? why 
is a broken limb almost always shorter than its fel- 
low ? what creates the resistance which wo always 
find in attempting to bring the fractured parts aptly 
together ? whence does it proceed, that when we 
have done all that is in our power (according to this 
mode of acting) the ends of the fracture will, in many 
cases, become again displaced, and lameness and de- 
formity frequently ensue ? In short, what are the 
parts or powers which act on the bones, and which 
by so acting on them, produce all these conse- 
quences ? 

" Those powers are the muscles, the only moving 
powers in an animal body. By the action of these 
on the bones, all locomotion is performed, and can- 
not bo performed without them By the 

l^^jesisttmce of the muscles, and of these only, are we 
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prevented from being always able to put the ends of 
a fi-aetured bone immediately into the moat apt con- 
tact -A.pply this reasoning to the os femoris ; 

that bone whose fracture so often lames the patient, 
and disgraces the surgeon. "Will it not be more 
cogent and more conclusive, in proportion as the 
muscles in connexion witb this bone are more nume- 
rous and stronger ? I would ask any man, who has 
been much conversant with accidents of this kind, 
what is tho posture which almost every person 
(whose OS femoris has been newly broken) puts him- 
self into in order to obtain ease, untU he gets proper 
assistance ? Do people stretch out their limb, and 
place theii- leg and thigh straight, and resting 
on the calf and heel ? I believe seldom or never. 
On the contrarj-, do not such people almost always 
bend their knee, and lay the broken tliigh on its 
outside ? and is not the reason, why this must he 
the necessary practice, obvious ?" 

The practice of treating fractures of the thigh in 
tho bent position, the limb lying on its outer side, 
was founded on the just quoted reasoning. As I 
am about to expose its fallacies, I feel bound to 
premise that, considering the cixich and circum- 
stances imder which Mr. Pott wrote, tho state of 
Surgery before his time, and the influence which 
his " Itemarks on Fractui-es and Dislocations" exer- 



0186(1 on the practice of his contemporaries and fol- 
lowers, it must be regarded as a Memoir of the very 
first importance. It is rich in original views, if some- 
times unsound, always instructively suggestive; it 
breathes the independent spiiit which, above all ■ 
others, sounded the note of emancipation from the 
thraldom of authority,* and it contains many impor- 
tant truths which have been generally disregarded, 
to the detriment of patients and to the discredit of 
Surgery. And yet, nevertheless, the passages quoted 
are pregnant with error ; and chiefly for this reason : 
Mr. Pott contemplated vital, to the exclusion of 
physical, causes and effects. They both play an im- 
portant part in almost every fi-aeturo. It is incorrect 
to state that but for the action of the muscles, the 
fragments of a broken thigh-bone would for ever 
remain properly and evenly with regard to each 
other, once so placed by the hand of the surgeon. 
Even apart from the displacing physical agency of 
the bony fragments themselves, Mr. Pott erred in 
assuming that it is possible so to place a limb as to 



" " Our ancestors deserve our best thanks for the assistance which 
Ihey h&ve given ua ; where we find them to be riglit, we are obliged 
to embrace their opiaious as trutba ; but implicit iaith ia not required 
from man to man ; and our revereuoe for our predecesBOra muat not 
prevent us from using our own judgmeuta. Ancient aud modern are 
mere sounda, and can signify nothing in this case, unless with the 
former we can connect an idea of truth established, and continued 
by time and experience, And with the latter, that of demonstrable 
improvement upon what lias gone before-i" — Pott op dt. p. 379. 
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render its muscles powerless ; the position most propi- 
tious to the inactivity of one set being consistent with, 
and as a rule favorable to, the action of the other. 
But for the sake of argument, given complete inac- 
tion of the muscles, the fragments would, in a large 
number of cases, fall apart, for, though the muscles 
be the active moving powers in an animal body, 
the movement or disposition of parts is regulated by 
the law of gravitation, in proportion aB the action of 
the muscles is suspended, interfered with, or neu- 
tralized. It is an error to suppose that a person, 
with a broken thigh, prefers slightly bending it, and 
resting it on the outer side, to stretching it. The 
everted position of the broken limb is not one of 
election, but of necessity ; not an effect of the will, 
but of the withdrawal of the member from the influ- 
ence of the will, and of its consequent subjection to 
the law of gravitation ; a proposition, in illustration 
of which may be cited the condition of the lower 
limbs during sleep and after death. 

Eeverting to our hypothetical case of fractured 
femur, we find that, as solidity is the great essential 
to the discharge of the functions of the healthy bone, 
as a column of support and the arm of a lever, frac- 
ture, and its attendant mobility, is the cause why 
these functions can no longer be fulfilled. If so, it 
follows that, were it possible, after replacing the 



broken surfaces in accurate apposition, to restore 

solidity to the bone, it would again be equal to its 
offices as the arm of a lever and a supporting column. 
The loss of the requisite solidity and preternatural 
mobility are synonymous expressions for one and 
the same condition, and it consequently follows that 
the fragments once fitt-ed, the consequences of the 
fracture would cease, so soon as an end were put to 
the pretematiural mobility; — -in other words, so soon 
as the fragments were rendered immovable. Mo- 
hiliti/ being the first and great character of the 
fractured bone, and the immediate cause of its 
phenomena, it follows that immobility should bo the 
condition sought, immoUlisation the principle of cure, 
and immovable the means. 

Theoretically considering the principle of action of 
an immovable apparatus, closely fitting as it doea to 
the elevations and depressions of the limb, the frag- 
ments having previously been placed in accurate 
apposition, it may be said to act the part of an outer 
skeleton, whilst the solution of continuity in the 
bone is being repaired, giving to the soft parts that 
support which the natm-al skeleton previously af- 
forded. The siu-geon, applying an apparatus of the 
kind, closely follows nature's example. The soft 
parts of the animal frame are supported on two prin- 
ciples, — by an outward shell, as in the crab ; by an 
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interior skeleton, in man. "When a part of the in- 
terior bony framework is broken, what more rational 
than, during its repair, to support the soft parts by 
nature^s other scheme, — ^an investing shell ? This 
is precisely what a surgeon does, in treating a bro- 
ken thigh or leg with an immovable apparatus.* 

Let us now leave the region of hypothesis and 
argument for that of actual fact and demonstration. 
We have been contemplating a supposed case of 
simple fracture of the thigh, and shallnow revert to the 
study of the two real cases of that injury related in 
the preceding Lecture, (Cases I. and IV.) Both 
were cases of slightly oblique fracture of femur in 
lads, with little shortening. Eeduction was effected 
immediately, by an assistant extending at the foot, 
another opposing the extension by holding fast to a 
towel passed round the groin, and, myself, moulding 
the fragments into accurate apposition. This done, 
moistened pasteboard splints, lined with a layer of 
cotton wool, were applied, posteriorly, internally, 
and externally, and accurately moulded to the 
surface of the limb, from the crest of the ilium 
to the sole of the foot. The splints were 



* On the Relative Merits of the dififerent Methods of Treating 
Fractures of the Lower Limbs, in Eesearches on Pathological Ana- 
tomy and Clinical Surgery. By Joseph Sampson Gamgee. London, 
1856. P. 166-6. 
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stai'cheil and so was the outside of the rollers, 
which were applied with care, and gentle pressure, 
throughout. "WTien the apparatus became dry and 
somewhat loose, it was cut open in front and re- 
fitted ; the one lad left his hod the fourth day, 
tho other the fifth. In both recovery was equally 
perfect, without any shortening, and with very slight 
thickening of the bone at the scat of injury. 

The patients being able to leave their bed so early, 
and, that, in perfect comfort, coupled with the final 
result of the treatment, is proof of how thoroughly 
the apparatus was efiicient in maintaining the frag- 
ments, immovably, in the precise position in which 
their broken surfaces wore adjusted in the process 
of reduction. It was only when consolidation was 
perfect, that the bone regained its functions as a 
column of support and as the arm of a lever ; but, 
during the interval, the patients were relieved of the 
principal discomforts attending such accidents, they 
suffered no pain, were not confined to bed, and were 
able to take exercise on crutches. Deferring the 
consideration of the absolute and comparative merita 
of the plan of treatment adopted, a cardinal point 
deserves notice ; — the very perfect outline of the in- 
jured bone so soon as consolidation was effected, — 
" the thickening at the seat of injury being so very 
slight as to be scarcely distinguishable." By what 
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physiological process was this result brought about ? 
The reply involves solution of the very interest- 
ing question — ^By what physiological process is a 
broken bone repaired ? 

As the whole question of compound fractures is 
deferred for the present, it is only with the repair of 
simple fracture that we have now to deal. 

For nearly forty years the doctrine of Duhamel* 
and Dupuytren prevailed in the schools. Nature, 
(to condense the latter authority, )t never effects the 
consoUdation of a fra<5ture except by the formation 
of two successive calli, the one the provisianaly the 
other the definitive callus. The former, f^the tumour 
of the callusj is a kind of ferule surrounding and 
binding together the broken ends; its formation 
occupies between thirty and forty days from the 
date of injury, while the deposition of the definitive 
callus, directly between the broken surfaces, is not 
complete for eight, ten, or twelve months. 

This doctrine, based upon experiments in animals, 
and upon the results of faulty practice in human 
surgery, has been productive of incalculable mis- 
chief, by teaching the surgeons of two generations 



* In Histoire et M^moires de TAcad^mie des Sciences, 1739-43. 

t De la Formation du Gal, Lemons Ondes, Vol. II, p. 47 et seq. — 
Expos6 de la Doctrine de M. Dupuytren sur le cal ayec des Observa- 
tions h. V appui, par M. L. J. Sanson. — Journal Universel des Sciences 
MHicaleSy Vol. xx. 
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to regard, and to aim at attaining, as a Healtliy con- 
dition, essential to the repair of every fracture, that 
which ia exceptional and abnonnal. The Hippo- 
cratic sentence, " Experimcntum fallax," cannot he 
applied to the results of any of the many faulty 
inyestigations which have checked the progress of | 
medical science, more aptly than to Baron Dupuy- 
tren's in question. 

Modem researches* have demonsti-ated that frac- 
tures in man sometimes unite by the first intention, ■ 
that the union as a rule takes place by direct depo- 
sit between the broken surfaces, that provisional 
callus is exceptional, and that, when it does occur, 
it is owing to extensive injury to the soft parts, 
at the time of the accident, or to their subsequent 
irritation by the fragments, when not kept perfectly 
at rest ; whence it follows, — that the treatment of a 
fracture is perfect, in proportion as the thickening 
at the seat of injury is slight, as in our cases. 

It is especially noteworthy that between the 
epochs of Duhamcl and Dupuytren, Percivall Pott 
wrote; and that on this imjwrtant subject — ^the 
union of fractures — he pci^ceived and expounded the 



* VSiick die Heilaog der Knochenbriiche per primam intentionein. 
Mit 6 Ta£ Heidelberg, 1847. Slanlty.—A Treatifle on " 
the Bonea. London, 1849. Paget. — Lectures on Surgical Pathology, 
London, 1853. Vol. I. 
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Tith SO clearly, that he may be said to have fore- 
stalled tho researeiies of Stanley and Paget, his 
successors in the great Hospital rendered glorious 
in the annals of our art by theii* common labours. 
Yet did Dupuytren'a erroneous doctiine, of the pro- 
visional and the definitive callus, retard the victory 
of Pott's philosophical interpretation nearly three 
quarters of a century, 

* " That this callus or uniting medium does often- 
times create tumefaction or deformity, or even 
lameness, is true ; but tbe fault in these cases does 
not lie in the mere redundance of such juice ; it is 
derived from the nature of the fracture, fi-om the 
inequality of it when set, and from tbe unapt posi- 
tion of the broken ends mth regard to each other j 
nor is surgery or the surgeon any otherwise blame- 
able in this case, than as it was or was not originally 
in their power to have placed them better. It is 
tbe inequality of the fracture which makes both the 
real and apparent redundance of callus, and tho 
tmnefaction in the place of union. When a bone 
has been broken ti-ansversely, or nearly so, and its 
inequalities are therefore neither many nor great, 
when such broken parts have been happily and properly 
coaptateiJ, and proper methods have hen used to keep 
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* Pott, op. cit VoL I., p. 407 et aeq. 
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them constantly and steadily in suc/i state of coapio' ] 
iion, the divided parts unite hj the intervention of the 
circulating /tiice, jmt as the softer parts do, allowing 
a different space of time for different textui-o and 
consistence. Wlien the union of a broken bona 
under such circumstances has been procin-ed, the | 
place where such union has been made -will be very ' 
little perceptible, it ■will be no deformity, nor will it 
occasion any inconvenience. It will indeed be 
discoverable, like a cicatrix of a wound in a softa" | 
part; but there will be no redundance of callus.. 

But when a bone has been broken very 

obliquely, or very imequally, when the parts of a 
fracture are bo circumstanced as not to admit of 
exact coaptation, when such exact coaptation as the ' 
fracture perhaps would have admitted has not been | 
judiciously made, when from umnanageableness, iu- 
advertenCG, or spasm, the proper position of the Umb 
haa not been attended to or preserved, in aU such 
cases there mxist be considerable inequality of sur- ' 
face ; there must be risings on one side, and depres- 
sions on another ; and in such cases the juicoB I 
circulating through the bone, cannot accomplish the j 
union in the same quantity, the same time, or ia I 
the same manner. The broken parts not being! 
applied exactly to each other, there cannot bo the J 
same aptitude to unite ; and according to the greater I 



P lesser degree of exactitude in the coaptation will 
the inconvenience and the deformity bo." 

This comparison, instituted by Pott, between the 
direct consolidation of simple fractures, and the heal- 
ing of wounds of the soft parts, the stress he laid on the 
necessity of effeeting and maintaining accurate coapta- 
tion, and his reference of redundant caUua to mobility 
of the fragments, either from the nature of the fracture, 
from spasm, or from inattention on the part of the 
surgeon, is the sum and substance of the results of 
modem researches, and is a confli-mation of our 
proposition that when a fracture has been reduced, 
immobilisalion is the principle which should guide 
the ti"eatment, tho result of which will be perfect in 
proportion as the principle is adhered to. 

The two cases on which we have been commenting 
during this Lecture were so simple that, although 
efficient for ourprescnt purpose, any further reasoning 
founded upon them might be held defectiA^e in 
foundation. Therefore it is that I beg your atten- 
tion to the report of 



Case VIII. — Oblique Fracture of femur jtist above 
condifles. — Shortening to mi inch and a half. — Imme- 
diate reduction, and immobilization by starched appa- 
ratus. — Thirty-six hours after the accident the patient 
'tUked OH crutches with perfect ease. — At the end of 



I weeks union solid, without tiwrtening ; walked 
WfB miles with the tole aid of a stick* 

Henry Ponfrit, a healthy looking hid, tct. 1", ad- 
lUttod to Ward I, University College, London, the 
rvcuing of the 27th December, 1862. '< He had 
lion over a beneh a short time previously. I 
jid the left femur fi-uctiired obhqnely, with dis- 
icemeut of the lower fi-agment upwards and back- 
»ardfl, about an iueh luid a half above the condylcB. 
h"ating diBtinct. Shortt'ning to an inch and a half. 
I making exti'iiBion, it was easy to restore the limb 
itH natural h'ligth ; but the fragments continued 
ppHi'ati', nwing to antcro-posterior displacement, 
fonptatiun ccmld only bo effected by pressing on 
upper ft-agmont while extension was being 
iftdi", Them was no HwoUing; no bruise of the 

I 111 (iiice fijiplii'd tile iipiniratus, and loft the boy 

' with two perfectly matched lower limbs, imd free 

fhJin pain. In order to maintain coaptatiou, a sand 

I bug, about Mix poiiiulM in weight, was placed on the 

lort orrreHpdiidiiig to tlie upper fragment. Thii'ty- 

[ hours after admission, I made the lad get out of 

and walk up and down the wai-d on crutches. 



■ • Oh Uiu AiivatiLnKworthd SUrclied AppartttuH in the Treatment 
I JPrMturu* nriil UlioniM of Joiuti. (Listoii Prize Tlieais.) By 
"nft tempwm anniKVi), I,oudoo, lSfl3. P. 20 et aeq. 
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He did so witli perfect case, the foot being supported 
in a sling, so as not to touch the ground. 

30th December. — It "became necessary last even- 
ing to open the apparatus, in the middle line, to just 
above the anlde, because the patient complained of 
tightness in this situation. He has since been per- 
fectly easy. 

16th January. — The apparatus being rather loose 
on the thigh, I opened it as far as the kneo, and 
placed a £ew folds of Knt between it and the skui. 
I then re-bandaged tightly, and stai-ched outside. 
The condition of the limb is perfect. 

6th February. — Apparatus opened : imion solid : 
re-adjustment effected by means of an outer roller, 
but only as far up as the great trochanter. Above 
this point the bandage and pasteboai-d cut away, to 
allow free motion to the hip joint. 

14th February. — No difference whatever in the 
shape or length of the two lower limbs. Callus of 
average thickness. The knee can be bent to a con- 
siderable extent. Discharged without apparatus. 

27th Februaiy. — Nino weeks after the accident, 
the boy presented himself in the out-patients' room; 
he could bend his kneo to a right angle, and stated 
that he had walked seven miles, with the sole aid 
of a stick, on the day previously. 

"With a view to demonstrate to those around me 
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tlie efficiency of the apparatus, I had, ever since the 3 
middle of Janusuy (seventeen days after the acei- 1 
dent), been daily in the habit of raising the limb, 1 
and sti'iking it down forcibly on to the form on I 
which the boy sat. The noise thus produced was J 
audible all over the wai-d, yet the boy felt no pain. ■ 
The first result proved how perfect the appai-atus ] 
was as a means of rotention ; for it did not allow of | 
the least displacement of the fragments. 

Prom the second day after the accident the boy ' 
was constantly in the habit of early rising, walking 
about on crutches, helping tho nurses in doing the 
light work of the ward, and only retiring to bed at 
an advanced hour in the evening. 

Tho case very satisfactorily illustrates the great i 
advantage which the surgeon derives from this plan | 
of ti'eatmeut as a means of economizing labour. 
Throughout the whole time the patient only com- 
plained of pain once, and that was of tightness on 
the foot, on the third evening after the accident, 
which was instantaneously relieved, I kept account 
of the time I devoted to the first application of tho 
apparatus, and to subsequent manipulations. On 
the whole it did not exceed four houi-s." 
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Cominontary oe Caae VIII. — Oblique fractttre of femur jtiflt abore 
condyles. — Sir Aatley Cooper's unanecessful results in the treat- 
ment of this injury. — Modus operandi of the Immovable Appa- 
ratua, mechanically and physiologically oonaidered. — Immediata 
reduction. — Prevention of eversion, — Maintemince of accurate co- 
aptation. — Fixing joint above and below the seat of fracture. — 
Gentle and uniform circular compression. — Necessity of delicate 
manipulation in effecting it. — Pbj-aica! and vital causes of, and 
mode of counter-acting, antero-poaterior displacement in oblique 
fractures of lower end of thigh and leg. — The plaster of Paris 
bandage. 

Case IX. — Fracture of the fibula, with considerable swelling. — 
Instant immobilization by plaster of Paris bandage. — Patient dis- 
charged hospital neit day. — Perfect recovery. 

Eatiocftle of the treatment of fractures by suspenaion, — Mayor's 
Cliniqne and writings compated with Seutin's. — Similarity of the 
physiological action of suspension and immobilization in main- 
taining uo-aptation. — A Macintjre and a swing contrasted. — Cri- 
tical examination of the teaching of Mr. Listen and Mr. Syme in 
the treatment of fractures, — Mr. Liaton's sound doctrine ( imper- 
fection of the means he employed. — Aetion and defects of the 
Macintyre and the long splint. — Mr, Syme's three propositions. — 
The first admitted, the second and third refuted. — The doctrine 
of immobilization illustrated by reference to the cause and remedy 
of ununited fractures.— The serious operations resorted to for the 
treatment of these eases are, with very rare exceptions, superfluous. 



Gentlemen, — ^Various reasons led mo to conclude 
the preceding Lecture by reading you one of my 
cases published several yeai-s ago. It affords an 
example of one of tlio most formidable fiiictitres, 
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ilh on ndoijiiiil uf tho ouatomical lesions atteudiug 
It, imhI f»f I IiP grout diflloiiUy of imiintaining co-apta- 
Mitti ; it wiw (iiH) of my oarliPBt essays with the 
liiiiiiovnlili' niiimnituc, mid may therefore be adduced 
In llliiHlmli'iri of Ihe vnhio of the method of trcat- 
irn'iit, ill tlie hnml« of ono cumjHUiitively unekilled 
ill itN niii|iloymriit. 
L Tim lliHi of ft-uotui-c, 1 miiy hriofly remiad yon, 
|pM obllqiin, Junt iihovo tho condyles; and the 
UiWPT frriKiiH'iil wiiB drawn upwanU and backwardfl 
llitii till' pitiillli'id Njiaee, to such an extent as 
hi iiniiliii^ii 1(11 itu'li ami a half shortening; this 
ilinii|i|ii'iii'i>il oil cllV^rling oxtciisiuii, but the frag- 
UU'UIk eiiiiliiiiii'd Hi'pamle, owinjj to autcro-posterior 
dlBjilmu'iiii'iit, 1 rt'dmuMl the fnietnre immediately, 
ftoottrahily ndJuHtiiig the fnignieuts and fixing them 
Ulil tlin entli'e limb, by mouna of moistened paste- 
boiircl (tpliiitit and «larelioil iMiiidiigos; a siuid-bag, six 
pdiiniU in weiglit, being adilitioually jiUiccd over 
tlio iiptier IVagment, Tho lad -walked on crutches 
without [Willi tliirty-six hours after tho accident; 
and, nine weekH later, he could bend his knee at a 
right niigle mid walk seven miles, with the solo aid 
uf ft dlick ; iHi difference whatever being disceniible 
between the length of the two lower limbs.* 



* " AdiDlttinK, fur I1i« Mko of iirguinf nl, tliHt tliin was lui exMp- 
UOull; fnrtiiDhU c(u« (though t hftre do i-ewou for uippcMiinK it to 
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To what agencies are these results attributabler 

bnVE been euch), vhaX other plan of treatment could liave given snck 
a result in & Bitnilur caae, even under peculiarly odvautageoua circnm.- 
atancea ) Treating of oblique fracture of the os femoris, just above 
ite condyles, precisely the kind of injury of which Henry Ponfrit waa 
the subject, Sir Aatley Cooper remarks :t 'This ia a formidable 
injury, from its consequences on the future form and use of the limb ; 
for it is liable to terminate most unfortunately, by producing defor- 
mity, and by preventing the flexion, of the knee-joint It 

appears, then, in the treatment of this case, that a most firm and 
continued extension must be supported, to prevent the retraction 
which will otherwise ensue j but it will be seen by the two following 
cases, that this defective union is with great difficulty prevented, and 
that the complete flexion of the limb atlerwards was not in cither 
insbince accomplished.' The report of the Grat of these cases, in 
which the accident happened on the 20th July, 1821, is thus conclu- 
ded by Sir Aatley : * ' October IGtb, the union was eonaidered com- 
plete, and the patient allowed to get up. On November lat he 
resumed bis professional duties as an advocate. For n considerable 
period he sufiered great pain and swelling of the limb, but has 
gradually and slowly improved. May, 1822. — At this date he can 
walk about his room withont assistance either of crutch or stick. 
He has little power of flexion at the knee-joint. The joint is, how- 
ever apparently movable to a certain extent beneath the patella, 
which bone ia fixed beneath the projecting edge of the upper portion 
of the femnr, which evidently overlaps and displaces it. There ia 
visible shortening of the limb, and the contour of the thigh is soma 
what bowed outwards.' The termination of the second case was 
still more unfortunate. The accident happened on the 9th of 
November, 1819. 'On Janaary the 29th, 1822, he was, for the first 
time, on crutches ; and on February the 24th he first walked out of 
doors, His present state [March, 1822) is as follows : — The bone 
above the knee ia excessively enlarged ; the patella ia fixed below 
the broken extremity of the ahnft of the bone, the point of wliich 
adheres to the skin.'f 

The serious impression which these cases are calculated to pro- 
duce, is not a little added to by the reflection that after commenting 
on the very formidable nature of the iiyary, they are the two only 
examples of it related by Sir Astley, -who has thereby afforded ground 
for the inference, that in his immense experience he has not wit- 
nessed ajiy oasea of perfect recovery from it." — On llie Ailvanlages of 
thi Siarcktd Apparalm. Op. cil. Page 31-32. 

■ Op. cit, Pags UT- i Op' cit- Fige 'M. 

t A TioalisB on Dlslocstions nmi FtwliiPM of Ihs JuLiila. 1B4S. Page 214. 
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What is the rationale of the method of treatment^ 
employed ? 

The situation and dii-ection of the fracture, and 
the character of the displacement, render it ex- 
tremely probable that some of the highly impoi-tant 
soft parts in the vicinity — the knee joint capsule 
and the great extensor in front, the popliteal vessels 
and nei-ves posteriorly, — ^were bruised at the time, 
and might have suffered considerably, had not the 
offending agents — ^the pointed fragments — been im- 
mediately removed by effecting reduction, and 
very accurately and firmly maintaining co-aptation. 
Pretematui'al mobility was the cause of the pheno- 
mena present when the patient was fii'st seen, and 
no sooner was its immediate effect, the displacement, 
removed by reduction, and the recurrence of the 
cause prevented by immobilization, than the dan- 
ger of further mischief ceased, and the process of 
repair advanced uninterruptedly under the protec- 
tion, and vicai-ious fimction, of the temporary cxo- 
skeleton. 

In accordance with the doctrine that preternatural 
mobility is the cause of all the phenomena in a 
broken limb, I was very careful not to move the 
fragments any more than was imperatively necessary, 
to determine the principal features of the case. As 
a rule with nu-c exceptions, the diagnosis of a fi-ae- 



ture IB an easy matter, and beyond ascertaining tho 
existence of the lesion, it is inadvisable to move 
the fi-agraents to solve questioi^ of dii-ection and 
comminxition. In the event of complication ■with 
swelling, the dctennination of the exact condi- 
tion of a fracture is sometimes difficult, not unfro- 
qnently impossible, without great manipulation, 
which is a very great evil. Once you have satisfied 
yourselves a bone is broken, and that the injury is 
not so severe as to suggest immediate amputation, 
proceed to reduce without a moment's delay, and 
to immobilize with the utmost delicacy and com- 
pleteness. 

Keserving to the following lecture the develop- 
ment of these principles in their application to tho 
treatment of fractures complicated with swelling and 
wound, let us revert to the case of simple oblique 
fractm-e of the lower end of the femur, selected for 
present commentary. 

Fitting the limb as the starched pasteboard and 
bandage case did veiy accurately, closely corre- 
sponding to the eminences and depressions of the 
foot, knee and pelvis, and fixing the joints above 
and below the seat of fracture, the apparatus was 
calculated to maintain the state in which the limb 
had been placed by extension and counter-extension, 
by preventing retraction, had the muscles been able 



to act ivith thoir usual power. But I hold that the J 
muscles were indisposed to, if not incapacitated foi^ I 
action, by the constrained extended position of the i 
limb, and by the gentle, uniform and circular 
compression exercised by the apparatus from the 
moment of its first application, and carefully main- 
tained by subsequent re-adjustment. 

You can, I feel confident, have no difficulty in 
nnderstanding how the apparatus tended to keeping 
the limb fixed by preventing eversion, when you 
bear in mind that the outer pasteboard splints ex- 
tended from the iliac crest to the solo of the foot, 
tliat the buttock was completely encased, that the 
knee was rendered immoTahle, and that the upper 
end of the apparatus was secured to the pelvis by 
a double (antero-posterior) spica, while the lower 
end embraced both sides of the foot. 

One little matter mentioned in the history of the 
case still calls for notice. It has been stated that 
Ml making extension it was easy to restore the 
limb to its natural length, but that the fragments 
continued separate owing to antero-posterior dis- 
placement ; to counteract which, after applying the 
apparatus, a sand-bag, about six pounds in weight, 
was placed on the part corresponding to the upper 
fragment. Once the apparatus was dry it was 
perfectly efficient in controlling even this ten- 
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dency to displacement, though the patient walked 
about from the second day after the accident. The 
cause of the antero-posterior displacement was pro- 
bably twofold, Istly, and chiefly I think, it was due 
to the falling backwards of the knee and lower 
fragment, and, 2ndly, to tilting forwards of the upper 
fragment. Once the splinta and bandages acquired 
firmuess, their circular action maintained perfect 
apposition. This antero-postorior displacement, due 
partly to muscular action on the upper fi'agment and 
to the falling back of the lower, is one of the chief 
sources of difficulty in treating fractures in the lower 
part of the thigh and leg, in which the line of 
separation between the fragments is oblique, from 
above downwards and from behind forwards. I 
know no better illustration than this of the necessity 
of studying physical as well as vital causes in their 
operation on a fracture ; it is beyond doubt that 
much of the prevalent error on the gi-cat question of 
treatment of fractures is due to surgeons viewing the 
subject too exclusively, as physiologists or mecha- 
nicians ; predicating too theoretically, or acting too 
empirically. 

The sand-bag which was placed on the upper 
three-fourths of the thigh in Henry Ponfrit's case 
not improbably acted in two ways, — by its pressure 
indisposing the muscles to action, and by approxi- 
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^Pm^thp frngmont:^. Under similar circiimstmiccsj 
■irhc'thpr of obliquo fraoturo of the lower end of the 
Htomur or tibia, b(<ariug in mind thu natuml ante- 
■dor convexity <if tlio bono, it is advantageous to 
Bblnoo H DUH'Iy-adjustud pad of lint posteriorly, cor- 
■IfMlionding to tho extent of the lower firagment. 
not uiifVoqneiitly, with this simple addition to very 
narofiil appHontiou of the ordinary immovable appa- 
MlltuH, it is possible to prevent the antero-posterior 
bUpInoeineiita in quostiou, fi-om the very first. 
■Novortheless I always add an anterior pasteboard 
kilint, after the first section and re-adjustment of 
WBu) apparatus ; with a view of more perfectly 
HnoaBing, more uniformly compressing, and more 
ftfilciontly steadying and preventing motion in the 
■ntiro limb. The sand-bag is useful in eases of 
■ibliquc iiactm-o with great displacement, but it is 
fcarely required, oven dnring the di'ying process. 
Wlien the subject of accident is very muscular, 
when the lesion is very oblique, when complications 
are present, such as swelling blebs or woimds, or 
when, as not very rarely happens in the first and 
most important stage of the treatment of fntctiu:es, 
■be patient is restless, perhaps violent, through 
^KUnkenness, extra precaution should be taken to 
^Bsure absolute rest of the injured limb. The one 
^wtderatiTm of complete and immediate fixity may 



be eeeiu'ed by tbe plaster of Paris bandage,* but, 
aa I shall in due coui'se take occasion to explain, it 
18 not so manageable thi-ougbout the subsequent 
treatment, especially in the event of complications, 
as is the starched apparatus. Under the difficulties 
assumed, the latter may be strengthened by wire, 
dry pasteboard, or wooden, splints ; but tbe method 
which is, at ono and the same time, most agreeable 
to the patient and most approvable to the surgeon 
is that of suspending the injm'ed limb. 

The late Matthias Mayor, the impulsive and too 
exclusive, but always philosophically suggestive, 
Surgeon of Lausanne, was the chief, though not tie 



• Cask IX. — Fraclure of Filiata wilh eonsiderahle iiuMmg. — Intlant 
immobitixation, h;/ plaster of ParU bandage. — Patient discharged has. 
pital nexl day, — Perfect recovery. 

Peter Hayes, admitted in VS Ward IStli September, 1869, having, 
the preidoua evening, alipped, with right foot under him. Bight 
fibula broken SJ inches above lower end of its malleolus. SkiitHOund 
but swelling on outer part of ankle very considerable. Much piiin. 

I, at once, applied a layer of soft bandage from toei to knee, and 
over it two layers of plaster of Paris bandage, with intermediate fold 
splint of same bandage on outer aide. Almost immediately afterwards 
the apparatus was dry and solid, aad the patient felt quite comfort- 

16th September. — Discharged. 

23iid September attended as an out-patient. — Has been sufficiently 
well to do light work in his trade aa a japanner. — The leg has been 
perfectly easy to within tbe last twenty-four hours, during which it 
has been sUghtly painful. — Apparatus loose from sabsidence of 
swelling; opened, edges pared and closely ro-adjusted with common 
bandage, after which quite easy. 

October 16th, — Apparatiis removed, good firm union,— no pwn, no 
Kbraaioa of skin, — movements of ankle perfect. 



> advocate of the treatment of firactnres hj 01U- 

M'Tuion atul flexion. The plan of extension and 

imnmbilizalidn lie ridiculed with a force worthy of 

a 0»y-Pfttin, I had carefully read the -works of 

Sfiiilin and Mayor, and had been a pnpil of the 

fcnrnor whon, in 1852, I first visited the sorgical 

wnrdu of tho Uttlo hospital on the borders of the 

1^0 I^^man, momorable in the annals of Surgery 

OH tho place of study, and the field of action, of the 

talentivl author of " 1a Chirurgie Simplifiee." I 

had finmd StNutin'a rosulta -wonderfully suecessful, 

and Mayor's wcro scarcely less so. The former 

Mimmed up his teaching in "L'AppareU, inamo- 

Tiblt'," the lattfr inveighed against it as *'ce rude 

ot pt'ffldo inamovihlo ;" yet both achieved signal 

priiotical biioccsbob with their respective methods ; — 

another ilhistrntion of the proposition, that means 

•ppanmtly very different may resemble each other 

In tlieir mode of action, and conduce to results sub- 

mtitiUy the same. 

A litllo roflcotion, and the test of exiierience, soon 

Convinced me that the ultimate physiological action 

Of the two methods was similar, and that they 

•light ciooflBionally he combined with decided ad- 

Ltage for the attainment of the great desideratum, 

' ■"^nuter, Aowaisung lUr BeinbrUche Gliedmasaeii ohne Schienen 
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—perfect and immovable co-aptation of the frag- 
ments of a broken bone. 

A few words as to the rationale of the snepension 
plan. The flexed position of the leg upon the 
thigh, and of the latter upon the trunk, tends to 
muscular relaxation ; bat, what ia more particu- 
larly worthy of notice, ia tie manner in which the 
movements of the body, and the action of the mus- 
cles of the broken limb, are, by the swing, prevented 
displacing the fragments. This will best appear 
upon comparing a broken leg placed upon a Macin- 
tyre, aud one, similarly injured, in a swing. In the 
case of the Macintyre, the leg ia fixed to the ap- 
paratus, and thia to the bedstead through the block 
on which it rests. If tiie patient's body move, or 
the muBcleB of the thigh and calf otherwise act, the 
motor power is concentrated upon the weakest and 
most movable part — the seat of fracture — the appa- 
ratus and bed being immovable ; ergo, liability to 
displacement. In the case of a awing, the motive 
power is almost completely expended in moving 
the apparatus, and with it the limb as a whole, and 
very little of the impetus ia felt at the weak spot ; 
\tfgo, the less liability to motion and displacement 
Vni fragments. In this comparison, it wUl be ob- 
l eervcd that I have assiuned precisely similar frac- 
i.tures,andecLualmotorpewer; butdifferenceintheap- 
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paratuses, eo far as fixity ;— the one to an iinmovablo 
block, tlie other an undulating sliug. It follows ■ 
theoretically, that to ensure the great desideratum, 
— the communication of the least possible impulse 
to the point of fracture, — the swing should be aa 
movable as possible, so as to exhaust in its undu- 
lations the motive power commimieated to the 
limb, and thereby lessen the chances of a jerk in 
any part of its length. Tou often see these prin- 
ciples put into practice in our Clinique, and when 
you have a difficult fracture of the lower end of the 
thigh or leg you may, with great advantage, espe- 
cially in the latter case, swing the limb, until tho 
starched apparatus is dry and definitely adjusted. 

Before proceeding further with tho consideration 
of the subject, with special reference to the compli- 
cations of fractiu-es, such as wound or contusion of , 
tho skin, estravasation of blood and inflammatory 
swelling, it will, I think, be conducive to a more 
clear understanding of the principles ah-eady enunci- 
ated, and to a more rigid examination of the pi-ac- 
tice reported, if we teat them by the standard of two 
of the great surgeons of om- time, — Mr. Liston and 
Mr. Sj-me ; but, before doing so, let me recall to 
youi' memory a passage in the preceding Leetui-e :— 
" Mohilitif being the first and great character of aJ 
fractured bone, and the immediate cause of ita phe- 
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iiomena, it follows that immoUUty should bo the 
condition sought, (after accm-ate co-aptation of the 
fragments), immohilizatwn the principle of cm-e, and 
immovahle the means." 

"In the treatment of fractm'e* as in solution of 
continuity in the soft parts, great advantage is 
gained by placing the disjoined parts as neai-ly in 
theii- original position as possible, retaining them 

so, and allowing of K(? jno^JoTi In all fi-ae- 

turcs, whether simple or compound, comminuted or 
complicated, if an attempt is to be made to save the 
limb, let reduction be immediate; co-aptation and 
retention of the separated pai-ts cannot be made too 
soon." In another and more recent work, Mr. 
Liston taught if " The object of the surgeon in the 
treatment of all fi'actures must be to obviate pain 
and suffering, to put the parts in the most favorable 
condition for being repaired, and to preserve the 
limb of its noiTQal shape and length. All these 
indications are fulfilled by the same means, viz. 
instant co-aptation, and retention of the broken ends in 
the most perfect possible apposition. The earlier the 
means are adopted, the greater and more immediate 
wiU be the patient's relief from suffering, and the 
Iffis the sm-geon's anxiety and labour." 



• Listen ; Elements of Surgery, 2n<l Edit. 1840. P. 687. 
t Practical Surgery. 4th Edit London, 1846. P. B2, 



■ The principles of treatment, thus expounded i 
Mr. Liston, arp idontically those taught in these 
Lectures; — instant reduction, perfect co-aptation, 
and retention so as to allow of no motion. But 
the long splint and the Maointyre, as modified and 
employed by Mr. Liston, are very imperfectly cal- 
culated to attain the object of which he recognized 
the importance in theory, without venturing to put 
into practice the means necessary for its attainment. 
In the emplojTnent of Macintjn-e's splint, advan- 
tage is sought to be taken of the effects of the 
flexed position in relaxing the muscles; of extension 
and coimter-extension in effecting reduction and 
maintaining co-aptation; the foot being the part 
upon which the extending force is exerted, whila 
the counter-extension is kept up by the weight 
of the body. In a very considerable number 
of broken legs, this apparatus is consistent with 
excellent resiUts : its employment, however, confines 
the patient in an uncomfortable position, renders the 
use of the bed-pan, and indeed any movement in 
bed, difficult if not painful, and is not unfroquently 
productive of very considerable suffering at the 
heel and ankle ; partieulaidy when it is necessary 
_,to bandage firmly for the maintenance of co-aptation. 
Hiere are, moreover, some excoptionally difficult 
., fraetiu'es of the leg, witii tendency of a 
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flute-mouth shaped upper fragment of tibia to cock 
up, and of lower one to "be dragged upwards and 
backwarda, — in the management of wMeh, the 
Macintyre is very inefftcient ; and this for two 
reasons : — ^it cannot relax all the mueelea, and is 
meehancially inadequate to fixing the fragments. 
The practice of suspending the foot in a stocking 
from the toe, with a yiew to relieve the heel of 
pressure, operates as an active cause of displace- 
ment, by depressing the upper end of the lower 
fragment ; and even though the latter be with- 
drawn from the power of the muscles by the division 
of the tendo AchilHs, observation has proved that 
sometimes co-aptation cannot be maintained with 
this splint, in spite of the nicest management. In 
fractures very near the ankle-joint, especially when 
compound, and in all fractui'es of the leg associated 
with biTiisea or other injury of the foot, the Macin- 
tyre fails — often altogether. In children it is 
always very inconvenient. 

The long splint, applied according to Mr. Liston's 
directions,* maintains reduction by virtue of the 
extension power applied to the foot, and the counter- 
extension exerted above, through the perineal band. 
The circular bandaging from the foot to the upper 
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part of the tliigh, likewise exercises aii influenS 
inaintaiimig the fragments in proper apposition. 

There can be no question that the long splint 
thus applied, is an efB.cient Lnsh'ument in treat- 
ing many fractures of the femur. It is objec- 
tionable, however, as confining the patient in bed 
in a fixed position, dm-ing the whole course of 
treatment,- — confinement peculiarly objectionable in 
cMldren and old people. The nse of the bed-pan 
is inconvenient, and, in consequence of the ban- 
dages becoming loose, it is necessary to re-apply 
them, and renew extension almost every fortnight ; 
to the patient's suffering, and, it is fairly presum- 
able, to the retai'dation of bony consolidation. But 
in oblique fractures just below the trochanters, with, 
tendency of the upper fragment to cocking forwards 
and outwards ; and in oblique fraetm-cs of the lower 
end of the femur, with displacement of the lower 
fragment backwards and upwards, the long splint 
is almost always an imsatisfactory instmment, often 
altogether uiadeqnate, so to maintain co-aptation 
as to insure re-consoUdation, without very manifest 
deformity. I do not lay great stress on the pain 
at the heel and ankle, and chafing in the groin, 
which the long splint is apt to occasion, for they 
may commonly be averted ; yet they are so liable 
to occur in some cases, even in spite of much care, 



hey must be regarded as special annoyauceT 
attending the use of that instniment. 

Mr. Syme has summed up his teaching on this 
matter in three propositions.* 
^^ " 1, That the great requisites for treating 
^^HEractnres successfully are co-aptation aud immo- 
vability. 

^^B " 2. That extension, or a struggle between 
^^Mhe two opposing forces of muscular contraction 
^^Rmd a mechanical power, is not consistent with 
^^Hithcr of these conditions. 

" 3. That therefore extension should be 
abandoned in the treatment of fi-actures." 
The first proposition is wholly true ; the second 
involves a petitio principii, in that maintenance of a 
limb in an extended position does not necessarily 
involve a struggle between the two opposing forces, 
of muscular contraction and a mechanical power ; 
and the third precept could not be practically 
adopted, without certainty of accident in many 
cases. Extension and counter-extension are indis- 
pensable in the first stage of the treatment of all 
fractures attended with longitudinal displacement ; 
and it is absolutely necessary to maintain the 
extended position of the broken bone, (though not 
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necessarily the extended position of the entire limbS 
throughout the whole period of repair. 

*' There arc few principles (to quote from WeM 
Syme's latest published work)* more firmly estab 
lished, or, as it seems to me, more entirelTg 
en'oneoiis, than that extension is essential for th^ 
successful treatment of a fractm-ed thigh-bone, 
long believed and taught this as an incontrovertible 
truth, but for some time past have been satisfied 
that it is equally unsound in theory, and oppose( 
to good practice. The * long splint ' of Desauli^B 
which was contrived on purpose to effect extension 
by stretching the perineum and foot of tho injured 
limb between the extiemities of a wooden board, , 
has been found so useful in the treatment of thi^B 
fracture, that most people will probably regard thi 
opinion just expressed with no less sm'prise thi 
disapprobation. But if a case of the kind in quesh 
tion, which ultimately terminates favourably, 
carefully watched dm-ing the process of reeoveiy, ira 
will be found that the bands employed for effecting 
extension ai-e never tight, and merely tied witl 
suflEicicnt firmness to keep the apparatus in its place. \ 
It is when the fi-actured bone has been imperfectly | 
set, and the limb is found to be shorter than ital 
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fellow, that the surgeon racks his patient by despe- 
rately tugging at the bandages, and all to no pm-- 
posc, as the muscles ai-e sui'e to conquer in this 

contest Instead of exciting the muscles 

to contract by subjecting them to extension, the 
great object in ti-eating a fracture should be to 
place thera at rest, and by protecting them from all 
sources of ii-ritation to oppose their contractile 
action. For this purpose the preventing of motion 
is of most consequence, since every displacement of 
tho broken surfaces must tend to uritate theii- 
musculai' coveiings, and hence the great value of 
Mr. Pott's improvement in the constmction of 
splints, by making them long enough to extend 
beyond the joints at both ends of the broken bone. 
It is upon the same principle that the splint of 
Desault proves so usefiil, since its influence extends 
over all the articulations of the limb, and by pre- 
venting any one of them from moving, keeps the 
whole in a state of pei-fect quiet. 

"In tieating a fractm-e of the thigh-bone, the first 
step should be to draw out the limb to its proper 
length, direction, and shape ; and if this cannot be 
done readily on account of the patient's invohmtary 
resistance, it may be accomplished thiough the aid 
of chloroform. Two splints of wood, leather, or 
lateboard, the fiill length of the thigh, from the 
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trochanter major on one side, and the perineum on,! 
the other, to below the knee on both sides, ai'e then! 
to be applied and secured by four or five looped-jl 
bandages, and lastly, the long splint -wrapjied in a! 
sheet or table cloth, of which enough is left free fop J 
covering the limb, being placed by the patient's! 
side, the loose portion is brought over and fastened a 
to the board, after which, by moans of the perineal,] 
and ankle bands, together ■with one round the body, 
the whole apparatus is rendered secui'e." 

This criticism of the action of the long splint, 
assiunes it to be identical with Dosault's splint* for J 
fractured thigh, whereas the two aie really very j 
different, in the fact of their lengths. Desault's j 
extends no higher than the crest of the ilium,J 
whereas the "long spUnt," properly so oalle< 
reaches to a level with the nipple. In the use of-'j 
the latter, according to the practice of Mi'. Listen,,! 
and his school, once a broken thigh is reduced by ■ 
extension and counter-extension, the long splint is 
placed on the outer side of the limb ; the lower end 
is sccuTBd to the foot, while an assistant tightens the 
perineal band, so as to maintain the fuU extension ; | 
and fixes it, so soon as the limb is bandaged. 



* CEuTTes Chinirgioalea ou Elxpos^ de la Doctrine et de la Pm- 1 
tiqne de P. J, DesRult, par Xavier Bichat Parii, 1801. Tome 1", J 
p. 207. 
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" The perineal band,* by which the splint, and with 
it the limb, is pushed downwards, is attended to 
from day to day, and tightened as it becomes relaxed, 
in order to overcome any tendency to shortening." 
This tightening the perineal band is absolutely 
essential to obtaining a good result if the long splint 
be employed ; but it is not fair to designate such 
tightening as "racking the patient by desperately 
tugging at the bandages." Mr. Syme's counsel to 
secure the apparatus, after the splints have been ap- 
pUed^ by means of the perineal and ankle bands, is 
inconsistent with the action of the long splint as 
employed by Mr. Listen and his school. The dis- 
crepancy may not, at first sight, seem great, but on 
examination and experiment it will be found to be 
of fundamental character. 

The truth is that the apparatus employed for 
fractured thigh by Mr. Syme, and after the experi- 
ence of which he discusses the action of the long 
splint, and denies its operation by extension and 
counter-extension, acts on different mechanical and 
physiological principles, though both aim at the 
same ultimate result, — the prevention of motion. 

Before proceeding let us remark that Mr. Syme's^ 
practical precept is opposed to his 3rd aphorism, — 
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*' That extension should be abandoned in tlic treat- 
ment of fractures." He tells yon that " In treating 
a fracture of the thigh bone, the tirat step should be 
to draw out the limb to its proper length.''^ What is { 
this but effecting extension ? He then gives direc- 
tions for the application of splints, &c. which are to | 
maintain the fragments in apposition, that is, to keep j 
the limb of its proper length. What is this if not 
keeping up extension ? The question is how is the 
extension kept up, how is retraction prevented, how 1 
are the muscles kept inoperative with Mi-. Syme's 
apparatus ? When extension has been effected he 
directs leather, pasteboard or wooden splints to be 
secured on each side of the limb fi-om the ti'ochanter 
and perineum, respectively, to below the knee, and* 
lastly the long splint to be secured to the outer side i 
by means of a sheet and the perineal and aiikle J 
bands. This apparatus acts, in a measure, as an 'I 
immovable apparatus, by fixing the joints above and! 
below the seat of fracture, and by circularly com-1 
pressing the muscles. It is inferior to the starched ' 
apparatus, however, in that it cannot fit so accu- 
rately, and does not so effectually immobilize the ■ 
entire limb ; while it compels the patient to keep I 
his bed. 

Mr. Syme's practice accords with his fii'st apho- 
rism, '* that the great requisites for treating frac- 
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successfully ai-e co-aptation and immubility,'' 
but he admits himself his apparatus for fractui-ed 
thigh is imperfectly calculated to attain these ends, 
as results fiom a study of his remarks on "Uminitod 
Fi-aeture," I c[uite agi-ee that, "This unfortunate 
result of a fracture,* although it has been attributed 
to other sources, unquestionably, with hardly any 
exceptions, proceeds from the broken smfaces not 
being maintained in a state of sufficient i-est during 

the process of rcpai'ation." ""With regaidf 

to the treatment of ummited fractui'es in general, I 
had long been satisfied that the expedients in ordi- 
naiy use, or at all events usually recommended, such 
as rubbing the broken ends together, stining up their 
connecting medium by the introduction of needles, 
or passing setons through it, if they were ever found 
to prove successful, did so not from theu- own du'eet 
agency, hut from the enforcement of rest conjoined 
with theii' employment, which would have been 
equally efficient, although not associated with any 
other lemcdial means. By the carefid application 
of proper splints the humerus may be kept suf- 
ficiently free from motion for the accomplishment 
of osseous union under ordinaiy ciicumstances ; but 
to obtain that absolute immobility which is requisite 

* Synie'a Observations in Clinical Surgeiy, p. 13. 
tl(i, p. U, 15. 



for effecting consolidation wlicn delayed beyond the • 
proper period, is attended with no small difficulty. 
Indeed, the only mode of attaining this ol)ject seems 
to be the same as that employed in regard to disease 
of the hip-joint, with a similar view, which produces 
its effect by completely suspending action in all the 
articulations of the limb. In this case, however, 
such simple means as the long splint ai-e not appli- 
cable, and the only way of keeping all the joints at 
rest is to envelop the whole limb, together with the 
scapular region, in a finn case of starched paste- 
board, extending from the finger points to the back 
of the shoulder." This admission is all that I eon- 
tend for ; — that an apparatus of starched pasteboard 
affords the means of immobilizing the il-agments of 
a broken bone more effectually than does the long 
splint, or the host of other like appliances commonly 
used in the treatment of fractures. If so, why 
not always employ an immovable appai-atus, if, as 
laid down in Mr. SjTne's fijet aphorism, and as is 
demonstrably true, "the great requisites for treating 
fractures siiccessfuUy are co-aptation and immobi- 
lity" ? I believe the answer to this question is sup- 
plied in the present and preceding Lectures, but if 
the ai-guments and the facts adduced be insiifficient 
or defective, I trust the want may be supplied be- 
fore the completion of our coui'se. 



I -was consulted about two montlis ago in a ease 
of ununited fractui'e of tte thigh. The accident had 
occurred six months prcviouBly ; the patient was a 
healthy young man about 25 yeara of age. Ordinary 
splints, reaching only as high as the iliac crest, had 
been employed in the treatment of the primary 
accident. My opinion was specially requested, with 
reference to a proposition, which had been made, to 
cut down on the firaetui'e (junction of middle with 
lower third of left femur), and resect the ends of the 
fragments. I submitted that this operation was a 
Tery serious one ;— that the patient was not suffering 
from any constitutional disease ; that this fact, in 
conjunction with the history of the treatment which 
had been employed, suggested the great probability 
of a local cause, for the local accident. The cause 
of the want of union, I held to be the imperfect means 
which had been employed to maintain co-aptatiou. 
Accordingly I recommended absolute immobiliza- 
tion. This counsel prevailed, and I am informed 
that the thigh-bone is now perfectly solid. The 
advice I gave was accepted with some reluctance, 
and I only succeeded in ensuring its practical 
adoption by remai-king, that, assuming the cutting 
operation to be necessary, a month's delay could not 
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prejudice its result; and that a month's complete 
immobilization would be sufficient to test the dis- 
position to bony consolidation. I endeavoured to 
strengthen my position by quoting Mr. Syme's 
remarks on Ununited Fracture; but it was objected, 
that he referred particularly to the Humerus. A 
fracture of one of the bones of the limbs is sub- 
stantially the same whatever its situation. The 
causes of displacement are similar; the principles 
of treatment are identical; and the practice only 
diflters, in comparatively unimportant detail. The 
numerous splints and contrivances recommended for 
different fractures of the upper and lower extremity, 
are evidence of an imperfect understandhig of the 
subject, and must eventually give way before a 
philosophical appreciation of its fundamental prin- 
ciples, and a correct estimate of their practical 
application. 



LECTURE IV. 



CONTENTS. 

mplicationa of Fracture. — Swelling. — Same prineiplea of treatment 
applicable us in simple frnctaraa, viz. Instant Eeduction, circular 
ComprefisioB and Immobilizstion. — Joim Bell'e protest againat 
applying rollers in complicated fraeturea. — Fallacy of liia reasoning, 
and iltuafrative caaea. — Efficacy of compression in promoting ab- 
sorption. — Eeplj to objections. — What 13 meant by compresaion. — 
Ita power for evil as for good no argument against its uw. 

Case X. — Fi'acture of the auatomioaJ neck of the humerus, witli 
great eitravasation of blood. — Application of starched apparatus ; 
immediate relief ; rapid absorption. 

CiSB XI. — Fraetni* of right os calcia.— Great swelling of both 
feet. — Comparative experiment of efl'ects of compression and 
evaporating lotion. 

Cabb XII. — Fracture of both bones of the leg, with oversion, great 
swelling and blebs.— Application of atarcliCEj apparatus. — Eapid 
subsidence of swelling. — Patient able to lift leg the fourth day ; 
out of bed the ninth. 

Case XIII. — Fracture of fibula and inner malleolus ; immense 
Bwelliag, large tenae blebs. — Immediate application of staroheJ 
apparatus ; instant relieC — Esoelleat recovery. 

Cabk si V. — Compound comminuted fracture of the leg, from direct 
violence ; — great a welling,— violent spasm. — Immediate applica- 
tion of starched apparatus. — Patient able to get up the eleventh 
day. — Perfect union, without any shortening and very alight 
thickening. 

Cask XT, — Comminuted, fracture of thigh in a navvy from direct 
violence. — Great ahortening aadewelliug, — Immediate application 
of starehed apparatna. — Patient walked on crutehea the fourth 
day. — Uninterrupted recovery. 

Oahe XV.— Supposed sprain of knee. — Diacovery of oblique fracture 
of femur the fourth day. Great inflammatory swelling. — Appli- 
cation of starched apparatUH, with immediate rehef. — Perfect 
recovery. 



Gentlemen, — The atudy of the treatment ■ 
Simple Fmctures of the Limbs, which has occupieli 
our considei-ation in the three preceding Lectm 
has been proved, by quotations from the maste 
and by a reference to facts as observed in nature^ 
to be anything but a simple subject. I have not 
concealed intention to search out and reconcile 
differences, to contrast and to explain inconsistencies, 
■with the ultimate view of theoretically aud experi- 
mentally demonstrating the truth. We ai-e fre- 
quently twitted ivith the discordance of Medical 
Authorities : often unjustly so, because there is 
undoubtedly a period in every department of 
human knowledge when the development of diffe- 
rences denotes the dawn of progress ; and history, 
scientific and political, teaches us that unanimity ia 
often the expression of unenlightened submission to 
authority, — at one and the same time the evidence, 
effect, and cause, of mental torpor. Yet it is true, 
that the great aim of a free growth of differences 
should be convergence to the legitimate end of 
all human endeavour, — the demonstration and 
definition of the truth. 

Viewed in this light, the conflicting teaching of 
surgical lyvi'itcrs on the subject matter of thef 
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Lectiires, is a stimulus to exertion; and, without. 
presuming to convince everyone, I feel full of hope 
that the method of investigation we are pursuing 
may facilitate the construction of a body of sound 
doctrine, on one of the most interesting and useful 
Buhjects in practical sm-gery. 

As we proceed to the study of the Complications 
of Fracture, and notably of swelling and wound of 
the soft parts, you will tind that I differ stUl more 
widely than I have previously done, from the 
authors of the excellent text books on Surgery used 
in the Schools,— so much so indeed, that I forbear 
quoting in evidence ; for partial allusion would be 
unjust, and a complete enumeration would almost 
amount to a catalogue of current systematic works 
on British Surgery. 

In no fractures are the principles ah'eady enun- 
ciated to be more rigidly applied, than in those 
complicated with swelling, be it ecchymotic or 
mflammatory ; only reserving extremely rare ex- 
ceptions, to be noticed in due course. Those 
principles, let me remind you, are, firstly, Instant 
Eeduction ; secondly, Circular Compression ; and, 
thirdly. Immobilization. The majority of surgeons 
strongly disapprove such practice, under the cir- 
cumstances stated, and in so doing they but echo 
the teaching of the Macaulay of Surgical Literature, 
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Mr. Soim Bell, from whose full and eloquent, i 
inspiring tliougli not nnfrcquently misl 
I am about to quote. 

" We* never roll a limb, but we are i 
its absui'dity, and aware of the danger of it. 
cannot but remember the melancholy story of the 
black eunuch belonging to one of the princes of 
Arabia, ' who having fi'actured his leg near the ancle 
joint, had it bound up very firmly by the prince's 
body physician with compresses and rollers above 
the wound ; but from that moment he neglected his 
patient entirely, except that he gave him strict in- 
junctions not to undo the rollers. Prom the stric- 
ture of the bandage there came on a gangrene of the 
limb ; and though I made no delay (says Albucasis) 
in imdoing the bandages, and the eunuch had 
immediate relief from his pains, yet so much was 
tho gangrene fixed in the limb, that it could not be 
stopped, and ho perished.' This is one of a few 
melancholy cases that Albucasis sets up in the most 
conspicuous part of his preface as beacons for the 
guidance of young sm-geons; nor has there been 
from his time a single book on fractures in which 
there are not related dreadful examples of this kind. 
Much as I have always remonstrated against rollers, 
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I remember with horror, that a boy having a com- 
pound fraeturc of his arm, (very desperate indeed, 
but so much the less a proper subject for bandage), 
I committed him to the care of God knows who, a 
man, however, in an official situation ; he bandaged 
the fracture with a roller, and at my moiTiing visit 
I found the fore-arm bound more firmly than a men- 
dicant's leg, the black skin appeared through the 
interstices of the roller, the hand swelled like a 
boxing-glove, perfectly black, and the cuticle sepa- 
rated : I need hardly say, that the arm feU into 
total gangrene." 

To this graphic description is appended a repre- 
sentation of the gangrenous arm; and text and 
drawing have aUke become m.emorahle, in numerous 
reproductions in surgical works and lecture rooms, 
to exemplify, and strengthen, with the authoiity of 
Mr. John Bell, the teaching, that roUers should not 
be applied directly to a broken limb, especially 
when swollen. A few lines beyond the passage 
quoted, he inveighs against the "vkVc peciis imiia- 
iorum," who are characterized by Guy dc ChauHac 
as regular birds of passage, to be expected at 
certain seasona, and " which follow each other Uko 
wild geese, all in a row;" little did Bell expect 
that ho aud his followers were to illustrate the 
L .«ioral in all its truth. The fact is the cases cited 
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by 'hi tri from the practice of Albueaais, and from Ms 
own, have no bearing "whatever on the point at 
issue. That a leg fractured near the ankle joint, 
bound up very fii-mly above the wound, and 1 
subsequently, as admitted, entirely neglected, should j 
have fallen into gangrene is simply natural ; 
it ia, that a similar result sbould have attended j 
tightly bandagiag a desperate compound fracture 
of the arm, from the wrist to the elbow. The J 
wonder would have been, if even sound limbs, | 
so treated, had not been completely disorganized. 
No ai'gmuent whatever, deduced from such occur- 
rences can be urged against the proper use of 
compression by bandages in any fractures ; and yet 
the majority of surgeons wbo oppose the practice, j 
adduce no better reasons in their defence than thoBe'J 
of the head of the school, the traditions of whicl 
they 80 impUeitly revere. 

The doctrines of physiology and the practice of 1 
surgery teach us, that compression is a powerful J 
agency in promoting the absorption of extravasatod 
fluids, and especially so of blood ; and, a priori, no 
valid reason is discoverable why the swelling, which 
often attends fractures, should bo an exception to the j 
rule. It is objected, that the sweUing attending a i 
fiueture is a natural process, or eflfort, for the relief I 
of the injured part, and, as such, should not be inter- 
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fered with; and on this assumption is based tlio 
expectant, and professedly prudent, practice of 
placing the swollen limb in an ea%y position, ap- 
plying fomentations, or evaporating lotions, and 
deferring reduction and the application of apparatus 
tmlil the swelling has begun to subside ; or, at any 
rate, until it has attained its utmost limit and several 
days have elapsed. Such reasoning and practice 
appear about as reasonable as it would be to argue 
that, in a case of strangulated inguinal hernia, 
the tension, when due to the extravasation of fluid 
within the sac, is an effort of nature for relief; and 
to justify, upon such an assumption, soothing toi>i(jal 
applications and delay of operative interference. 
Admitting that, in both cases, in the fracture com- 
plicated with swelling, and in the strangulated her- 
nia with effusion into the sac, the extravasation is a 
relief to the distended vessels ; it is yet true that so 
long as the cause of injury remains, in the one cose 
the constriction of the gut, in the other the irritation 
by the fragments, the effect will, probably, continue 
and increase. Let it be additionally noted, that in 
both instances the extravasated fluid, whether blood 
or serum, becomes a cause of fresh mischief, by 
virtue of the compression which it exercises, in direct 
measure as it increases ; — compression which may be, 
and often is, so great, as materially to interfere with 
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tlie local circulation, and to conduce to disorgi 
tion of tlie contained pails, — the intestine in thi 
one caSG, tho soft structures of the limb in the otherJ 
In accordance -with these views, it appeai-s to mej 
that tho swelling, while a symptom and an effect o 
injury, acquires tho importance of an independcna 
and active pathological condition, recLuiring specia 
treatment, and contra-indicating the expectant me* 
thod. The first indication of treatment here, as i 
all other diseased conditions in which the cause i 
ascertainable, is to remove the cause, which, in th4 
parallel assumed, amounts to effecting reduction; 
the one case of the intestine, in the other of thgi 
fragments of the broken bone. If so much 
granted, and if it be ihua conceded that, in a fracti 
complicated with swelling, immediate reduction i 
advisable, it is still an open question if it be prudei 
to apply compression, to prevent the absorption c 
the fluid already pom'ed out into the soft texti 
of the Umb. 

It is no use reducing a fi-acture unless means a 
employed to maintain accurate co-aptatiou of thcd 
fi-agments. The ordinary splints and apparatu) 
unevenly press upon different pai-ts of the limb, i 
are unequal to tho duty of complete immobilization 3 
a finn case, fixing the joint above and below t 
scat of fl^ctui-e, and evenly compressing every j 



of the limb, is, in my judgment, demonstrably tlic 
most efficient method of maintaining co-aptation, 
relieving pain, preventing increase of swelling, and 
promoting the absorption of such as may already 
have occuiTed, be it sanguineous or inflammatory. 

The misfortune is that a gre^t misimderstanding 
prevails as to the import of the term " compression," 
and the manner of carrying into execution the idea 
of which it is the definition. The gentle and per- 
fectly uniform, — the evenly distributed and iu no 
way constricting action, which I understand by com- 
pression, as applied in the treatment of fractures, is 
a thorapoutic agency than which I know none more 
demonstrably beneficial. It is granted that, im- 
properly applied, it is capable of great mischief; 
but is not this true of the abuse of almost all agents 
for good, in the exact measure of their value and 
potency when rightly used ? This proposition ad- 
mits of very wide application, but for our present 
purpose let us cite the action of opium and chloro- 
■form, and, above all, the action of the knife,- — one 
amd all infallibly fatal agents and heroic remedies, 
according to tho manner of their employment. 
^Wbo would thijik of disparaging their worth by 
sUoging that theii' use demands skill and extreme 
«5are, and that thcii- abuse involves suffering and 
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You ■will probably agree with me that, for the 
present, we have had enough of argument ; although 
we have not exhausted tho subject, and its great 
importance will require that we revert to it. 

I may quote in illustration : 



Case X. — Fracture of the Anatomical necjc of the 
Humerus, with great extravasation of blood. — Appli- 
cation of starched apparatus ; immediate relief ; rapid 



Elizabeth Ball, set. 48, was adsnitted into A 5 
Ward the 26th May, 1861, with an injury to the 
right shoulder. I first saw her on the 27th, fomen- 
tations having been employed in the meantime. 
The shoulder and upper two thirds of the arm were 
deeply ecchymosed, and bo much enlarged that the 
bony points about the joint were obliterated. The 
patient complained of great and constant pain. On 
careful manipulation it was established beyond doubt, 
notwithstanding the extensive swelling, that the 
humerus was broken through the anatomical neck. 
The accident was occasioned by the woman being 
pushed violently against an iron post, I applied the 
starched apparatus over the entire hmb, with broad 
angular pasteboard splints in front of and behind 
the shoulder joint, so as to fix it effectually, and to 
enable mo to effect uniform compression on the entire 
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swollen region. The patient acknowledged herself 
instantly relieved. 

May 29th. Apparatus being loose from complete 
subsidence of swelling, opened, pared and re-ad- 
justed. The patient being quite free fi-om pain, 
and having a comfortable home, allowed to leave 
the hospital. 

^H Case XI. — Fracture of right Os Calcis. Great 
^^^swelling ofhothfeet. Comparative experiment of effects 
^^w/* Compression and Evaporating Lotion. 
^^r Ellen M'Gaulay, admitted into A 5 Ward the 
^V 26th November, 1860, having just previously fallen 
^^ a eonaiderable height on her feet, from a window 
which she was cleaning. Both feet were much 
swollen from extravasation of blood, and the patient 
3 unable to stand ; she complained of severe pain 
kt the lower part of the bact. Perfect rest enjoined, 
md evaporating lotion to bo applied constantly to 
KJth feet. 
1st December I first saw the patient. Both feet 
Pilbout equally swollen, — the outline of malleoK 
buite obliterated. Skin deeply mottled, as from ex- 
travasation of blood. Tcmpcratm'e and sensation 
ed. Still complains of great pain in lower 
llumbar region. On manipulation 1 find distinct 
:acture across the middle of the right os calcis, 
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without displacement. Applied starched apparatus 
immediately, as far as the knee. Ko fracture in the 
BTVollen left foot, to which the application of evapo- 
rating lotion to be continued. 

3rd December. Eight foot has been much the 
easiest ; the apparatus comparatively loose. On 
opening it, the swelling is found to have completely 
Bubaided ; the outline of the right ankle as now per- 
fect, whereas the swelling of the left one is undi- 
minished. 

6th December. Right foot is quite easy ; the 
starched apparatus opened, and, after pai'ing edges, 
refitted to the shninken member. The swelling of 
the left foot is still unabated. 

This patient remained ia hospital many weeks, 
suffering from the effects of spinal concussion. The 
union of the right os calcis was perfect; and 
although both feet eventually regained their shape 
and function, it was only by very slow degrees 
that the swelling of the left foot diminished. 

The case previously related, of fi'acture of the 
neck of the humerus with great swelling, was 
immediately relieved by the treatment adopted. The 
pain, doubtless, ceased, chiefly in consequence of the 
immobilization of the joint, but I believe that its 
subsidence was also due, in part, to the gentle com- 
pression uniformly exerted. That this was the 
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agency to which the rapid absorption of the cxtmva- 
sated blood was referable docs not, in my estimation, 
admit of question, especially when the history of the 
case is studied in connexion with the one last related. 
In this instance we had to deal with two feet greatly 
and equally swollen ; they had both been injui'od at 
the same time, and by a similar cause,^a fall from a 
height, the weight of the body being about equally 
distributed on the two sidea. The only appreciable 
difference between the two extremities, was the 
additional injury which the right one had sustained, 
in transverse fracture of the heel-bone. To test the 
effect of compression by a comparative experiment, 
an evaporating lotion was continuously applied to the 
left foot, whereas I applied the starched apparatus to 
the right one. The result was unmistakable ; the 
application of pressure was attended with rapid relief 
of pain and subsidence of the swelling, so that the 
right foot, notwithstanding the fracture of the os 
calcis, had regained its normal outline and was per- 
fectly easy, whUe the left one continued painful and 
swollen, without sensible abatement, for many days. 
This left foot was severely contused and sprained ; 
the right one was in a similar condition, plus the 
fracture. The result proved the correctness of the 
popular dictum, that a sprain is often worse than a 
broken bone. The treatment turned the scale, La 



favour of what was anatomically the major injury. I 
The reason why sprains iu-e so painful, why the | 
attendant swelling is so persistent, and motion of 1 
the joint often so slowly regained, is, doubtless, the I 
severe injury sustained by the ligaments and other I 
adjoining structures. Lacerations of, and extrava- 
sations of blood into, the sheaths of tendons, rupture I 
of ligaments and faseiBc, may take place without 
fracture or dislocation, and constitute an injury I 
decidedly more severe and important than a simple 
fracture in the contintiity of any of the large bones. 
The effects of such injury are aggravated by the 
treatment ordinarily pursued, Fomentations and J 
lotions are of little use. The practice of applying j 
leeches, when the sprained joint is much swollen, is J 
only attended with some benefit when the enlarge- ■ 
ment is of an inflammatory character ; if it be due ] 
to extravasation of blood, the leeches faU 
reducing it, for they druik not of stagnant pools, ] 
but of the living stream of blood. But not only is 
tiieir action fruitless in reducing the bloody swelling, 
for their bites, under the circumstances, are apt to 
irritate, and to add superficial, to the pre-existing 
deep-rooted, mischief. AVTiat is wanted is to keep i 
the sprained joint in absolute repose, and to allay J 
the pain, prevent swelling, and promote the removal . j 
of that which may already have occurredj by an j 



immovable and compressing apparatus, applied in 
the same manner as if one or more of the bones 
cutcring into the compositioii of the injured joint 
■were broken. 

As the swelling subsides the case must be opened 
and closely fitted, to keep up accurate and gentle 
compression, and prevent even the slightest motion. 
The rapid absoi'ption of the effused fluid, the relief 
to pain, the compai'atively speedy restoration of the 
functions of the joints, are residts which you may 
prognosticate, with a certainty commensurate to 
your faithful adherence to the principles of treatment 
here advocated, — immobilization and compression. 

Case XII. — Fracture of loth hones of the kff, with 
eversion, great stoeUing, and blebs. Application of 
starched apparatus. Rapid subsidence of swelling. 
Patient able to lift leg the fourth day ; out of bed the 
ninth. Uninterrupted recovery. 

A. B., aged 38, admitted V. I. Ward the 24th 
December, 1861, in a state of intoxication, with 
injiuy to right log inflicted in a fall, about ten 
hours previously. I found the limb everted ; no 
perceptible shortening, but enormous swelling, to 
ncaily 2 inches ; the circumference of the left leg, 
in the middle of the calf being 111 inches, — of the 
right, same level, 13^ inches. The skin was very 
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and liot, and of mottled bluish red colonr, wtQi 
several gmall blobs on its Biuface. rretematural 
mobility indicated ii~acture of both bones of the 1^, 
ut the junction of the middle and lower third. The 
swelling w!»s so great as to efiace the ontline of the 
limb, arid render impossible, without dangerous 
manipulation, a precise diagnosis as to the dii-ection 
and character of thi; fracture. 

The natural direction of the Umb hanng been 
restored, I applied the starehod apparatus imme- 
diately, to mid-thigh. 

Decembei- 26th. Has sufEeretl some pain during 
the night, but is now more comfortable. Toes cool.. 
No sign of tightness. 

December 27th. Comfortable. Apparatus be- 
gimiing to feel loose, opened and pared to a quarter 
of an inch. Skin cool, of mottled yellow and brown 
colour. A largo bleb is situated in front, and 
somewhat to the inner side, of the seat of fraetui'e. 
A thin layer of cotton wool placed over the bleb, 
and the apparatus re-closed with outer bandage ; 
directly aftci-wards the man, while lying on his 
back, lifted the log from the bed, by the action of 
the muscles of his thigh, -without any help and 
without pain, — conclusive evidence! of the accurate 
and immovable co-aptation. 

December 30th. Felt comfortable till yesterday, 
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but has suffered some pain during the night. The 
appai'atus feels loose, opened and edges pared to 
htilf an inch ; skin quite cool ; — swelling almost 
completely subsided, lino of tibia can bo distinctly 
felt, apposition of fragments perfect. Aft-er re- 
adjusting tbe apparatus, the man pronounced himself 
quite comfoitable. 

January Ist, 1862. When asked how he is the 
patiout unhesitatingly replies, "quite well." To 
be allowed to get up. 

January 10th. Continues well and perfectly 
comfortable ; apparatus somewhat loose, opened, 
pared a little, and re-closed accurately, 

January 17th. Case opened. Good union, very 
slight thickening at the seat of fi'aeture. In the 
situation of the large bleb is a dry thin scab, The 
whole limb is discoloui'ed, yellowish, greenish and 
bluish ; the discolouration is in longitudinal bands 
opposite the hollows on the under surface of the 
pasteboard splints ; coiTCSponding to the edges of 
the splints, where the pressure is most marked, the 
skin is of natiu'al colour. 

Patient discharged. To wear the apparatus 
another fortnight. 



Case XIll.—M-actiire of Fibula and inner Malle- 
olus, — immense swelling, — large tense blebs. Tni- 
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mediate appUcation of starched ajjparatiUy uultaU 

relief. Excellent recovery. 

W. J., admitted V. 1. Word Juno, 1861, with au 
alleged dislocation of tho uslnij^Iu^, to oudcavour 
to reduce which, considerable force had been cm- 
ployed, with the aid of pulleys. The accident bad 
happened in a mine, two days previously. There 
were several extensive contusions on the Kick, and 
the man appeared exhausted with pain. The left leg 
and foot presented an extraordinary appearance; — 
immensely swollen, of bluish colour, with several 
largo tense blebs. The tcmperatui'c considerably 
raised. I could see no evidence of the dislocation of 
the astragalus lor which the pulleys had been used, 
but, on the other baud, very little manipulation suf- 
ficed to demonstrate fracture, of the internal malleolus 
at its root, and of the fibula about two and a half 
inches above its lower end. The following ai'e the 
measurements of the two limbs, taken immediately 
after admission, at con-esponding points : 

SOUND LIMB. INJUHED LIMB. 

Mid-calf . . llj^ inches. — 12 J inches. 

Ankle (over heel) Sj inches. — lOi inches. 
No shortening, inversion, or eversion. 

I applied the starched apparatus at once as far as 
the middle of the thigh, and the man pronounced 
liiuiself relii'ved immediately afterwards. 
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Time Slat. Has passed a comfortable night. 
Apparatus opened. Skin cool — ^no constriction ; 
rc-adjustcd with outer bandage. In the evening 
complained of a good deal of aching in the ankle. 
Limb suspended from the cradle by three long loopffj 
of bandage, with decided relief. V 

Jwlj 2nd. Apparatus loose, opened and pared?" 
Swelling has in great pai-t subsided, blebs shrivel- 
ling, skin quite cool. Apparatus firmly closed. The 
man is perfectly comfortable, and can change his 
position in bed, so as to relieve from pressure the 
contused places on the back. 

July 9th. Apparatus opened. Swelling has com 
pletely subsided. Thin dry scabs now occupy thj 
place of the blebs. The outline of the limb is pep 
feet. The man free from pain ; allowed to get i 
after re-adjustment of the apparatus. 

After this date, the case rccLuircd no further atten 
tiou. The man left the hospital in August, mth 
perfect consolidation of the fracture, both as to posi^ 
tion and strength. lie had also regained consider- 
able motion iu the ankle-joint, but he was cautioned 
that its complete restoration was a doubtful matter, 
and, at best, would require a considerable period. 

These cases (XII. and XIII.) arc examples oj 
severe injiu'y and serious complication ; the lati 
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especially, in consequence of the po-werful efforta 
wliich had been made to reduce a supposed disloca- 
tion of the astragulus : the e-weUing was great in 
both, and blebs had formed before they came under 
my notice. Nevertheless, reduction was imme- 
diately effected, and am immovable and compressing 
apparatus applied. The relief to pain, and the rapid 
diminution of the swelling, have already been 
noticed, and you may confidently anticipate similar 
results under the like circiunstances ; for I cannot 
too often repeat, that I know no therapeutic agency 
more constant and more clearly demonstrable, than 
that of compression in reducing the swelling which 
BO firequently complicates fractures. 

Amongst tho Keviewers to whom I am indebted 
for prudent counsel and much solid instruction, 
is one, who thus commented on a passage in my 
Listen Thesis for 1853: 

"We confess we should shrink fi'om applying 
powerful constriction to an entire limb in which any 
considerable amount of true inflammatory swelling 
was taking place. Pressure, under such circum- 
stances, aggi'avates inflammation, and the admitted 
principles of surgery teach ug to wait untU nature 
has commenced the work of absorption before we 
apply it. So fai* from ' moderating the effusion of 
blood,' wc believe that bandaging would have the 
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effect of exciting the large blood vessels to an 
amount of action sufficient to bring on rapidly a 
gangrenous congestion of the part, nor have we 
time to apply pressure as a ^ preventive of swelling' 
in the majority of such cases, even if it were wise 
to do so. Inflammatory effusion is generally the 
result of considerable violence, and is so rapid in 
its occurrence, that a few hours i^uffice to light it 
up to such an extent, that ever so slight pressure 
will be followed by suppuration or gangrene." 

I cite this passage as a fair exposition of the 
views entertained by a very considerable number of 
surgeons. The cases quoted may assist you in 
estimating it. It is indeed in accordance with the 
admitted principles of surgery, but inasmuch as 
these, in the particular matter under consideration, 
are merely the expression of tradition and are 
directly opposed to the result of carefully conducted 
experiments, they are unworthy of assent. When a 
broken limb is swollen, pressure, properly applied, 
does not aggravate the inflammation, but subdues 
it; does not pipduce suppuration and gangrene, 
but prevents them. 

The writer, from whom I have just quoted, ap- 
pended his criticism to the following passage from 
my former work : — " It is easy .to understand how 
gradtial prcBmre may relieve the pain of an inflamed 
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part, uud promote the absorption of c£Fu8cd plastic 
product." Wliat foundatioa is this for a protest 
agaiust tho application oi powerful constriction to an 
inflamed limb ? And yot, as I have had occasion 
to point out in a former lecture, this is the style in 
which tho question has been generally argued. It 
is not surprizing that the result has neither enlianced 
tho glory of Surgery as a Science, nor its usefulness 
as an Ai't. 

Case XIV. — Compound and eonwiinuted Jraeho'e 
of the leg, from direct violence ; — great shortening, — 
violent spasm. — Immediate application of itarched 
apparatus, — ahlc to get up on the eleventh day. — 
Perfect union, without any shortening and very slight 
thickening. 

Thomas Snipe, a vigorous carter, set. 30, admitted 
V.I. Ward, 3rd October, 18G1, having a short time 
previously sustained a fracture of the right leg, the 
result of a kick from a horse. Measurement of the 
two limbs, at corresponding points, gave If inch 
shortening, and 1 inch increased circumference, of 
the injured one. There was a small circular aper- 
ture opposite the fracture of the tibia, and, through 
it, projected a bony fragment. The seat of fracture 
was a little below the middle of the leg, — ^both 
bones were broken on the same level, tho tibia dis- 
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tinctly comminuted ; the wound bled freely, and a 
good deal of blood bad abeady become cxtravasated 
into the adjoining soft parts ; pain intense, spasm 
violent. I reduced the fracture immediately, covered 
the wound with a piece of dry lint, applied the 
stai'ched apparatus to the middle of the thigh, and 
ordered a draught with forty drops of laudanum. 

4th October, Skin cool, pulse 66, has had a fair 
night, but has occasionally been disturbed by star- 
ting of the limb. 

6th. Has been very comfortable. The starting 
became gradually less as the apparatus became dry 
and solid. Skin cool. 

7th, Case feels loose, opened, edges pared, and 
re-closed. Skin cool, position good, lint adherent 
to wound, not diatm-bed. 

8th. Perfectly easy, no spasm; feels no pain 
when the leg is lifted up by the foot, and allowed 
to drop on the bed. 

14th October. Case opened, — condition perfect. 
For the first time the liat removed from the wound, 
which is now only superficial and moistened with a 
drop of pus. Dry lint re-applied, the apparatus 
closed, and the man allowed to get up. 

15th. General health excellent, limb quite 
easy, — the man proceeded from the hospital, in a 
cab, to the rooms of the Midland Medical Society, 



to afford the mombers an opportunity of examining 

26th. Geta up every day,_suffera no pain what- 
ever, and enjoys vigorous health. The wound ia 
nearly healed,— the Uttle remaining is quite super- 
ficial and cicatrizing. Dry lint re-applied, case 
firmly closed, and patient discharged. 

Nov. 2nd. Attended as an out-patient, wound 
quite healed, union solid, apparatus re-adjusted. 

Nov. 9th. On removing the apparatus, its pos- 
terior part hard and di-y, in consequence of satura- 
tion with the extravasated blood, is found adherent 
to the limb. The limbs aie of identical shape and 
length. No thickening whatever along the fibiila, 
and, only very slight, opposite the fracture in the 
tibia. Skin sound. Bones perfectly solid. The 
apparatus out up, and the outer portion, from the 
foot to the knee, re-applied and ordered to be worn 
a week. 

Discharged, cui-ed. 

Such a residt, with so great an injuiy, is as suc- 
cessful as you can well hope to obtain in any depart- 
ment of surgery ; a muscular man, with comminuted 
fracture of the leg, produced by dii-ect violence, 
with protrusion of fragment, copious hemorrhage 
and violent spasm, constitutes one of the most 
bMBOUB eases which you can be called upon to trt 



Yet how perfectly and imintemiptedly efficient were 
the measurca adopted, — how great the freedom from 
pain and constitutional disturbance, — how brief the 
confinement to bed, — how perfect the consolidation, 
— how striking the illustration of the principles 
enunciated ! — to reduce a compound as quickly as a 
simple fracture, and to endeavour to place it in the 
same condition, by employing a gently compressing 
apparatus to maintain the fragments in accurate and 
immovable co-aptation, and by not disturbing the 
wound. Ee3t, — perfect, absolute rest, — is the great 
need, — motion the chief soiurce of evil. 



Amongst the cases which have occxured to me 
since the preceding lecture was delivered, the two 
following appear sufficiently important to be ap- 
pended. 

Case XV. — Comminuted fracture of thigh, in a 
navvff, from direct violence, — great shortening and 
swelling. Application of starched apparatus. Patient 
walked on crutches the fourth day. Uninterrupted 
recovery. 

Joseph Wood, a navvy, set. 25, conveyed to the 
Queen's Hospital, the 22nd July, 1862, in a 
Hansom cab, two miles fr-om the seat of accident, 
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having sustained an injurj' to the left thigh, from a j 
large fall of eaxQi in an excavation. 

On admission, great distortion, and distinct com- 
minution, of loft thigh-bone. The limb placed on a \ 
pillow, and the patient covered with wann blankets , 
and left to recover from the shock. On measure- . 
meut, four hom-s later, from antero-superior spinous 
proeeaaes of pelvis to upper edges of pateUse, — 

Eight side, 17^ inches ; Loft, 15^ inches. 
Cu'cumference, same level, mid-thighs,— 

Eight, 17^ inches ; Left, 19 i inches. 
On effecting reduction, very little diminution in 
eireumferenee, the swelling being chiefly due to 
extensive extravasation of blood in the substance 
of the limb. Skin sound. I now proceeded with 
the application of the starched apparatiis. 

23rd July. Has passed a good night, and is now 
quite easy. Case nearly dry. The swelling has in 
great mcasm-o subsided, as proved by the compara- 
tive looseness of the appai-atus over the fi-ont of the 
thigh. 

26th Jidy. Has been quite free from pain until 
last night, when ho felt some twitching in the limb. 
The apparatus loose in front of thigh, from complete 
subsidence of swelling, as proved on opening it. 
Skin cool, co-aptation perfect. Edges pared to f of 
an inch ; added front paateboard splint from gi-oin 
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to knee, and the whole made firm with outer 
bandage. Immediately afterwards (the fourth day 
after the accident), the man turned himself in bed 
on both sides, got up, and walied several paces on 
crutches, -without the least pain. 

31st July. Continues perfectly well, geta up 
every day. 

15th August. Limbs of equal shape. Apparatus 
opened and re-adjusted. At his own request the 
man is allowed to leave the hospital. 

I never saw this patient after his discharge, but 
I understand, from one of bis relatives, that he has 
made an excellent recovery. 

The manner in which the subject of this history 
was conveyed to the hospital (in a Uansom cab), 
deserves special notice and condemnation. When 
a bone is broken, it is of the utmost importance that 
the limb be not moved, lest the displaced fi'agments 
lacerate the surrounding soft parts, and perchance 
convert a simple into a compound fracture, by per- 
forating the skin. No surer means of bringing 
alxfut these evils, than by lifting a poor fellow, who 
has broken his thigh or leg, in and out of a Hansom 
cab. A man so injured should be carried in the 
horizontal position ; and well-disposed persons may 
be reminded, that when a man falls and breaks his 
lag in the street, the common practice of engaging a 
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cabman to convey him home or to the hospital, 
mistaken charity ; a elower and less crooked mo< 
of conveyance will ho easier, and incomparahln 
Bafer ; and it is well to hear in mind that an excetj 
lent means of transport, a stretcher, may always \ 
obtained by application at the neai'est police statioi 
in aU large towns. In its absence, a shutter or d 
hurdle answers the purpose perfectly well. 



Case XVI. — Supposed sprain of knee. — Discover 
of oblique fracture of femur the fourth day. — ffrefl 
inflammatory swelling. — Application of starched app\ 
ratus, with immediate relief. Perfect recovery. 

A.B., set. 20, admitted into the Queen's Hospita 
the 11th June, 1862, having injured his right thi 
in a fall. In the temporary absence of oui- vei 
able House Siu-geon, Mr. John St. 8. Wiiders, ■ 
patient was received by a gentleman who felt ( 
posed to regard the case as one of seA'ei'o sprain i 
the knee joint, and ordered the constant applicatia 
of hot fomentations. 

14tli June. My notice was firat du-eeted to t 
case this moraing, I found the right lower 
everted. A great deal of swelling, with redna! 
and heat, about the knee joint and lower half of t 
thigh. On grasping finnly mid-thigh and knw 
immistakahle preternatural mobility peiTeptible i 
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the femur, at a point a hand's breadth above the 
joint. On careftd measurement, right leg proved 
to be an inch shorter than left. 

Circumference over the middle of the patella, — 
Eight side, 14i inches ; Left, 12| inches. 
Circumference 4^ inches above patella, — 

Eight side, 16i inches ; Left, 14 inches. 
Pain very considerable. The swelling had steadily 
increased since admission, in spite of the unremit- 
ting application of fomentations. 

I effected reduction immediately, and applied the 
starched apparatus. 

16th June. The lad has been perfectly easy since 
last report. The case is now loose on front of 
thigh ; — opened, edges pared, and re-adjusted. 
The skin is cool, and the swelling has almost com- 
pletely subsided. 

27th June. Apparatus re-opened, — ^re-adjusted 
aad finally fixed. Lad to get up. 

August 8th. Union quite solid, without the 
slightest shortening. Seat of fracture indicated by 
a small callus. Can bend knee readily to a right 
angle. Walks with sole aid of a stick. 

Discharged cured. 

The diagnosis in this case required very careftd 
examination. It has been remarked, in the preceding 
lecture, that very delicate manipulation is generally 
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sufficient to determine the existence of a fracture. 
When, however, several days have elapsed, and 
great swelling has occurred, especially if in close 
proximity to a joint, the diagnosis is often a matter 
of great difficulty, and no effort should be spared to 
ensure its accuracy, for an error may entail conse- 
quences, scarcely less painful to the surgeon than to 
the patient. 



LECTURE V. 
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Cask XXI.— Com pound fracture of leg. with eiten si ve extra vaaation 
of blood and emphysema. — ^Application of starched apparatus. — 
Phlegmocoua erysipelas. — Death. 




Gentlemen, — Without wisliiiig you to accept tlie 
ease (XIV.) of compound and comminuted fracture 
of the leg, related in the preceding lecture, as 
conclusive testimony of the value of the treatment 
employed, I think, the chief, amongst its many, 
points of clinical importance may be profitably 
studied, with a view to illustrate the effects of the 
Treatment of Fractures, complicated as ■well as 
simple, on the principles of immediate reduction, 
circular compreeaion, and immobilization, 

"We had to deal with a muBcidar man in full 
vigour of health, — the fi-actui'e was the result of 
great direct violence, — both bones of the leg wore 
broken, the tibia splintered, — the skin was wounded, 
— blood flowed freely outwai-ds and within the sub- 
stance of the limb, — the great displacement of the 
fragments was evidenced by the projection of one 
through the skin, and by great shoi-tening of the 
limb, — and, to add to those grave complications, 
the muscles of the big calf were in a state of violent 
spasm. Nevertheless, ivith the treatment employed, 
the patient, five days after the accident, felt no pain 
when the leg was lifted up by the foot, and allowed 
to drop on the bed ; — ^he was able to get up and 
walk on crutches the eleventh day, and made a 
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rapid and complete recovery, without a single un- 
toward symptom. 

Spasm is, amongst the complications of fracture, 
one of the most frequent ; — ^to the patient, one of 
the most distressing, — and to the surgeon one of the 
most difficult of management, unless the proper 
measures be adopted. Its proximate cause, the irri- 
tation of the muscles by the displaced fragments, 
indicates the remedy; — ^immediate reduction, and 
the most accurate co-aptation. But we are told 
that this is often very difficult, sometimes impos- 
sible, on account of the violence of the spasm which 
it is intended to alleviate, unless such an amount 
of force be employed, as may produce laceration of 
the muscles, or even of the vessels. Never employ 
violenca As a rule, very moderate force, intelli- 
gently applied, will suffice to reduce the most 
obHque fracture in the stoutest man, however 
violent the spasmodic action of the muscles of the 
injured limb. 

Fatigue, let it be borne in mind, is the physiolo- 
gical sequel of muscular contraction. If you watch 
the spasm in a man's leg, whose tibia is smashed, as 
in our case, you will notice that, while the muscles 
are in a state of almost constant increased tension, 
they contract violently at intervals, and then lapse 
into a state of comparative quiescence, to be again 
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incited, after repose of variable length, to spasmodic 

contraction. The state of comparative rest is tiiO! 
one most favourable for effecting reduction. In 
a case like the one under eonsidemtion, as it is very 
evident the bones are broken, the limb should not 
be touched, after the patient is in bed, until you are 
ready to begin, and complete, the treatment. Pass 
a jack-towel round the upper part of the thigh, on 
the injured aide, and confide it to an assistant, while 
another grasps the foot with both hanc^, and you 
place one hand above, and another below, the seat of 
fracture to steady the bones, and grasp the muscles 
with gentle and gradually increasing firmness. In- 
struct each assistant to lean back by slow degrees, 
not tugging at the perineal band and foot respec- 
tively, but slowly weighing against them; — not 
relaxing, but neither increasing, if spasm com- 
mence ; waiting patiently whUe the steady traction 
is kept up, you notice, after the lapse of a few 
moments, that relaxation commences ; at this junc- 
ture it is especially necessary to avoid the slightest 
jerk, which may act as a stimulus to fresh spasm ; 
if necessary, the antagonistic weight of the assist- 
ants can bo slowly augmented, while you manipulate 
the limb, above and below the seat of fi-actiu:e, to 
mould the fragments into place. In this pro- 
ceeding, do not touch the limb with the ends of the 
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fingers, but grasp it gently, yet firmly, with the 
entire snrfisice of both hands, compressing and rub- 
bing the muscles, as a powerful means of relating 
them, and seizing the instant when they are quiet, 
and the limb has been drawn out to its normal 
length, to adapt the broken surfaces to each other. 
In this process it is desirable to engage the patient 
in conversation, or to interdict closure of the mouth, 
in order to preve^t the fixity of the chest, which is 
so favourable to effort. 

By this method I have never failed to reduce the 
most difficult fractures ; but if ever you should en- 
counter unusual difficulty in overcoming spasm, you 
can ensure the relaxation of the general muscular 
system, by the administration of chloroform. 

When reduction has been effected, it is abso- 
lutely necessary to prevent all motion. The slightest 
disturbance is suflficient, by the irritation it pro- 
duces, to excite muscular contraction, and this, 
once awakened, involves the danger of spasm and 
displacement, with all their attendant evils. In 
the case of Thomas Snipe, the assistants never 
relaxed the steady traction until pasteboard splints 
were accurately applied to the back and sides of 
the limb, from the sole of the foot to the middle 
of the thigh, in such manner as to ensure the accu- 
rate maiQtenance of co-aptation. It is reported that 
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occasional startinga occurred in the limb, with de- 
creasing froqucncy as the apparatus "became dry and! 
solid ; but muscular action was so thoroughly con- I 
troUed, that the accui-atc apposition of the irtig- 
ments was not one iastant distm-bed. 

The arrest of hemorrhage was demoastrably I 
the result of the treatment employed. We have i 
no ineans of determining precisely what sources I 
yielded the flow of blood; but if, as is posi 
some of it proceeded froia the interior of the bone, 1 
it is very easy to understand how it was arrested, by \ 
close and persistent adaptation of the broken sur- 
faces. The effect of pressure in stopping bleeding 
is too well known to need more than allusion, in , 
explanation of the action of compression of tha-| 
entire surface of a broken limb, in controlling the J 
flow of blood, from the soft parts injured by the dis- 
placed fragments. 

Hemorrhage is always a serious coinplicatiou ia I 
fractures ; more especially so, when a wound in the I 
skin exposes the extravasated blood to the influence 
of atmospheric air, and increases the probability of 
its decomposition, and of the consequent formation 
of abscess. We have seen how speedily pressure \ 
arrests the flow, and the success which attended its J 
employment in the pai-ticnlar case imder notice was, 
80 £ir aa my experience extends, the invariable- 
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result. You must not overlook tlie feet, however, 
that, for the pressure to he methodically and effi- 
ciently exerted, it is requisite that the fracture be 
first reduced ; and thus you perceive, in the event 
of wound, hemorrhage, and spasm, it is equally 
important to reduce the fracture without delay. 
For all practical purposes it may be laid down as a 
rule, that the principle of immediate reduction, 
which should govern the treatment of fractures, 
becomes the more imperative as complications are 
superadded; excepting, of course, those cases in 
which wound of a large artery, or extensive destruc- 
tion of the bone and soft parts,- suggest immediate 
amputation ; or excision, in the event of a joint being 
implicated. In the fece of such a contingency, you 
must act according to the rules of surgery as pre- 
scribed in, the books and sanctioned by experience ; 
cherishing a wholesome disinclination to hasty muti- 
lation, and veiy great regai'd for the conservative 
and reparative powers of nature ; which, even 
in these days of undoubted progress in natural 
science, and of approach to medical philosophy, 
are scarcely held in sufficient estimation by the 
majority. 

The woiuid iu the skin, which, wheu it commu- 
nicates with the fi-agmeuts, is the distinctive cha- 
racteristic of a compound fracture, ia fruitful in evil 
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consequences, unless the surgeon's endeavour to 
secure its early union be succcesfiil. Such endea- 
vour should always he made with promptitude, the 
instant it is determined that the amount of injury is 
not so great as to demand amputation. It is out of 
the question that the wound can heal imless the 
fragments are restored to position, and kept there ; 
irritation is antagonistic to cicatrization. Reduction. 
effected, if the wound be extensive, its edges may 
be approximated with one or more silver sutures, 
and whatever its size, there cau be no doubt that 
the best dressing is a piece of dry lint; this becomes 
soaked with the exuding blood, or serum, and soon 
dries, forming an artificial scab, which should not 
he removed for many days, unless, which rarely is 
the case, heat and throbbing indicate the accumula- 
tion of matter beneath it. Wounds of the soft parts, 
as a complication of fi^ctui'e, apart from constitu- 
tional peculiarities, derive their importance from the 
proximity of so great a som-ce of irritation as the 
fragments of a broken bone. If these be speedily 
adjusted, and kept inunovable, there is scarcely any 
fear of irritation ; and practice proves the wisdom of 
the precept, to aim at reducing a eompoimd to the 
condition of a simple fracture, and to U'eat both 
alike. Although the wound in Thomas Snipe was 
small, it was a serious one, because circular, and 
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"produced hj so violent a blow as a kick 
horse, whieli splintered the tibia and caused great 
flow of blood. It was not until the twelfth day that 
the lint was removed fi-om the wound, the deep 
portion of which was then quite healed, and only a 
little pus moistened the superficial excoriation, tho 
cicatrization of which was completed under the fresh 
application of dry lint and pressure. 

It is stated in the notes of the case, that our 
patient with comminuted fracture of the leg, felt no 
pain when the limb was lifted up by the foot, and 
allowed to drop on the bed, the fifth day after tho 
accident; whereas, on the eleventh day, the man was 
able to leave his bed ; — ^unanswerable testimony of 
the perfect efficiency of the apparatus in controlling 
muscular action, and maintaining the fragments in 
accurate and immovable apposition. Long confine- 
ment to bed is never agreeable, and in many cases 
it is a source of great mischief, and sometimes tho 
cause of death, pai-ticularly in the aged, and in per- 
sons with chest affections. Lying on the hack for 
six or eight weeks with a fracture of the thigh or 
leg, may not be a matter of gi'eat importance to a 
healthy adult ; but at the extremes of age the caso 
is very different, and I know no better evidence 
of the superiority of the method of ti-eatment, than 
t afforded by a child, or an old person, sitting 
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up the thii'd day after a fracture of the femur, and 
able to be moved, without the slightest pain, and 
with the limb in the heat possible condition for 
repair. 

Aa the ai'gimient has now for some timo been 
running one way, let ua stop for awhile to hear 
the opposite side, and dispassionately to weigh the 
many objections which have been adduced against , 
the treatment of fractures, in conformity with the 
principles enunciated, by the immovable apparatus. 
It is urged, that this very title begs the question 
and is not waiTauted by the facts, even by those 
who concede that when a bone is broken, the 
sooner it is put to rights, and kept so, the better. 
"Wien a tibia and fibula axe broken, and the 
ankle and knee joints are fixed by pasteboard 
splints, extending from the sole of the foot to the 
middle of the thigh, it is not difficult to explain 
how it is that the limb can be lifted and allowed 
to drop on the bed the fifth day after the injury, 
often much earlier, without the least discomfort ; 
since the joints ai-e absolutely motionless, and so 
are the fragments. It is apparently different in 
the case of fractiu'ed thigh. A patieut who has 
sustained this injury is, by the aid of the immo- 
vable apparatus, frequently able to get up and walk 
on omtchea the second or third day ; and, with 
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perfect impunity, to bear tho limb lifted by tbc heel 
and allowed to di-op on the bed, as signally exem- 
plified in the case (VIII.) of fi-actiire of the femur 
juat above the condyles, in which, ia spite of the 
great obliquity of the lesion, its very close proximity 
to the knee joint, and the remarkable displacement 
of the pointed fragments, the patient was able to 
waUc on cnitches thuty-six hours after the acci- 
dent, and regained the use of the limb so speedily 
and so perfectly, as to be in every respect one of the 
most successful cases on record of recovery from so 
fonnidable an injury, as obKque fractui-e of the 
inferior extremity of tho thigh-bone. It is noted 
that, "ever since tho middle of January (seventeen 
days after the accident) I had been daily in the 
habit of raising the limb, and striking it down for- 
cibly on tho form on which tlie patient sat. The 
noise thus produced was audible all over the ward, 
t the boy felt no pain, and from the second day 
r the accident, was constantly in the habit of 
Wy rising, walking about on crutches, and helping 
s nurses iu doing the light work of the ward." 
withstanding the peculiar manner in which, in 
Lease similar to the foregoing, the buttock is 
Teired and the pelvis bandaged, a person wit- 
JBing such free movement is led to believe that 
hip joint admits of considerable play. If so, 
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what becomes of the principle of fixing tlie joint 
above the seat of fracture, what of the vaunted 
immobilization of the entire limb ? I admit the 
plausibility of the objection, and submit in reply ; 
Istly, that the motion occurs in great part in the 
lumbar region, and, at the hip joint, is much less 
real than apparent; 2ndly, that the result of 
experience proves, that the pieces of an obliquely- 
broken femur, whatever the situation of the frac- 
ture, can be kept in perfect contact, so as to ensure 
consoLidation without the slightest shortening and 
thickening, and yet allow the patient to walk about 
a very few days after the accident. 

The facts on which this statement is based have, 
in my experience, been so numerous and so imiform, 
that it is difficult to understand how the efficiency 
of a well constructed immovable apparatus can ever 
have been disputed. Neither could it have been, 
but for a misconception of fundftmental principles, 
and a carelessness in important practical details. 
I remai'ked, on a former occasion, that the solution 
of this question has been materially impeded by the 
idea that "a starched bandage"' is a fit means for 
treating fractures of the limbs. Such a statement, 
with reference to the immovable apparatus, is about 
as correct as it would be to allude to the long splint 
for fractures of the femur as a calico roller: the 
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splint IS the foundation and chief feature of this ap- 
pai-atus, as in the former are the accurately fitting 
pasteboard splints, embi-aeing the joint above and 
below the seat of fracture, so as to maintain absolute 
rest ; — the one great need for the patient's present 
ease, and future restoration, with a strong and per- 
fectly shaped limb. The better to impress you with 
the importance attaching to these precepts, lot me 
contrast two of the greatest masters of our ai-t. 
" Those accidental movements of a broken "limb," 
wrote John Bell, (op. cit. G, 512), "which alarm 
the patient, or even give him pain, and which he 
reports with great correctness and anxiety to his 
surgeon, are yet of no importance. You perceive 
with how little reason the justly celebrated Desault 
says, ' That it is a priaciple which will admit of no 
controcersi/, that to effect the re-union of fractured 
bone, nature requires, not only that the fractured 
ends be approximated, but that the limb be preserved 
in a state of absolute rest ;' " — obviously referring to 
physiological repair. Desault had the best of rea- 
sons for his teaching — the truth ; and accordingly it 
has Biirvived the faulty criticism of his great cotem- 
porary. 

It is farther objected that the examinations of 
the limb, and the neeessarj' adaptations of tlio 
ttiparatus to its varying size, ai-e inconsistent with 
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tlio principle of immobility,* and incompatible with i 
undistm-bed co-aptation of the fragmenta. Here'j 
again I must fall back on expciionce as an answer I 
to the pnrely theoretical objections, and I have no'l 
doubt you can bear me out, by recalling to memory I 
the many caaes of fracture in our Clinique, in whicl 
you have seen the examinations of the limb saJ 
conducted, and the apparatus ao adapted, m not t 
interfere in the least with the principle of immobili-^ 
zation. 

The fact that fractures treated by the immovable! 
apparatus are frequently re-united, so that scarcely 
any thickening is perceptible at the seat of injury,'] 
has been adduced as an objection to the method of! 
treatment, by those who hold with Dupuytren, that 
an external provisional callus is essential to the 
repair of fractm-es. In point of fact the alleged' I 
ground of objection is valid evidence in fevour of J 
the apparatus. It has already been she'wn (Lectnre'l 
II.) that Dupuytren's doetriae is erroneous, and:! 



* " L'oQ oite un grand nombre de succSs obtenus par le bandage 
amidonnfi ; Je rejette son inamovibilJtS ; a'il existe un peu de ttim6- 
&ction indammcitoire, oa m&me une Mgdre infiltration sangaine 01 
s6reuae, bient6t le membre dimmae de Tolume et les fragmeuta ooiit 
mal aontenus i il est impossible d'avoir alors la certitude qa'Ua eont 
incapables de ae dSplaoer. Sous I'iuflueiice d'une compression. ezerc£e 
pendaut trente ou quarante jours, le membre a'atrophiera, et le a 
lade aeta. encore Bonmis taa iitconvenienta que nous venoua de sig- 1 
Dttler." — Liafianc, Clinique Ckimryiaile de I'USpital de ta PiUi. J 
Paris, 1841. Tome !"■ p. loi. 
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that external callua is so far from being essential to 
the repair of broken bones, that it is less apparent 
the better the method of treatment, — tlie earlier 
reduction, the more perfect eo-aptation. External 
or provisional callus, as long since shewn by Pott, 
ia the result of irritation j it is in fact an effect of 
pathological action, and its absence, when the re- 
union of a fractiu-o is accomplished, is indicative of 
physiological repair under the most favourable con- 
ditions. 

A more serious objection. In support of which the 
histories of cases are adduced, is that of the liability 
to congestions, strangulation and gangrene incuiTed 
in the treatment of fi-aetures on the principles 
enunciated in these Lectures.* 

" Four cases are cited by M. Malgaigne to prove 
the injurious effects of the compression exercised 
by immovable appai-atuscs. ' On a girl, who had a 
double fracture of the hiunerus, M, Megnior had 
applied Vappareil allumlM ; the day afterwards ap- 
pearance of yellowish buUre, livid diacoloiu-ation of 



*"Tbe immovable apparatoa, of whatever materials constructed, 
ia under some circumatauces a. very simple, safe and efficient dressing ; 
while nnder other circumstancoa it ia, as we think, eminently nusafe 
and inefficient. Thus, in all those fracturea which are accompanied 
with Huch injury to the soft parts as to render siibieqaent inflamma- 
tion inevitable or probaUe, thia tbrm of dressing expcraes to conges- 
tions, strangulation and gangrene. — Hamilton, Practkal Treatise- an 
~ wtum and Dtnlucatuittt. riiiladeliihia, 1860. p. 63. 



120 

tho integuments about the elbow; the appai-atus 
was removed without deLiy, but the symptoms were 
so severe for several days that the surgeon enter- 
tained fears of being obliged to remove the arm at 
the joint. M. Defer has seen gangrene supervene in 
consequence of the premature application of the 
starched bandage for a fracture of the humerus and 
one of the patella, M. Blandin has seen fetal acci- 
dents determined by the same cause. Even were 
there no fear of gangrene, we have all seen in one 
of our moat distinguished Russian colleagues, Pro- 
fessor Dubovitzki, the serious effects of a starched 
apparatus applied immediately after fracture of the 
elbow. When it was removed, on the 25th day, the 
flexor muscles of the wi'ist and fingers were har- 
dened, blended into one hai'd and cartilaginous-like 
mass with the adjacent cellulai' tissue ; it was im- 
possible to pinch up the skin that covered them; 
the wi'ist and fingers were completely pai'alyzod.' 

" I have seen four eases within the last twelve- 
month, in which the application of the ordinary 
fracture apparatuses was followed by results no leas 
unfortunate than those above-mentioned. In one 
ease, a fi-acture of the humerus, lateral wooden 
splints having been applied, and the limb once ban- 
daged, the supervention of gangrene necessitated 
amputation at the shoulder joint. In a second, in 
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wHch Dupuytren's splint was appUed for fracture 
of the lower end of the radius, the fore-axm died 
en masse in a few days. Both these patients re- 
peatedly complained of the bandages being too tight, 
but the surgeons refused to remove them until the 
third day. The time for healing had then passed, 
for amputating arrived. Such occurrences oannot 
in justice be admitted as evidence against the system 
of treatment. Means, in themselves most innocent, 
not unfrequently prove destructive when improperly 
used. Whether the practitioners mentioned by M. 
Malgaigne were in any degree blamcable we have 
not the means of judging, but certain it is that in a 
class of injuries so numerous as fractures, always 
demanding much care, often the most accomplished 
surgical skill in their treatment, it is inadvisable to 
argue from the results in a few imsuccessful cases, 
without being accurately acquainted with the his- 
tories of their progress."* 

In the ten years which have elapsed since I 
penned the passage just read, I have seen several 
cases in which the treatment of fractures by the 
ordinary splints has been followed by mortification, 
which there could be no doubt, ft'om an attentive 
examination of all the circimistances, was duo to 



Garagee's Starched Apparatus. 1853. Pp. 76 and 7(5. 
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imequal and excessive pressure ;• but I have ia i 
single instance had to regret such an occurrence 
a result of employing the starched apparatus. 
This statement requires qualification, lest it might 
accepted as implying that, since I abandoned the 
old appliances for the treatment of fractures, my 
practice has been iiniformly successfiU. The cases 
hitherto adduced in these Lectures have not been 
selected on account of their fortunate termination, 



""Si Ift oomprGesion bten faite constitne un mojen vnument 
h6roique dana lea caa da rupture oaseuse nccompagnSs de gonflementj 
JB dois Tons prSvenir ausai qu'employSe par dea mains peu exercfea, 
elle peut devenit la oauae d'accidenta plua ou moina redoutables. Ne 
Toubliez jamoia, c'eat 1^ une ressource puiaaante en chlnu-gie ; maia, 
pnsaez-moi cette expression, elle na soufire poa de mudiocrit^." — 
Vtlpeau, Legam Orales de Cliniqae Chirurgieak. Brmtellai, 1841. 
p. 638. — This passage haa been qaoted in opposition to tbe eminent 
surgeon of La Charity ; but in tbus warniug his students, be was 
merelj giving another proof of prudent caution in a surgical teacher, 
who, in due oourse, would feel it his duty to warn his hearers sgainat 
rashly using the knife in dividing the stricture for hernia, lest the 
gut should be wounded, — to warn them against using the knife too 
freely in the deep inciaions for lithotomy, and to give them other 
aiinilar admonitiona. Would it be fair to argue from the fact that 
improper use of the knife in herniotomy and lithotomy may do barm, 
refore they should not be perfoi-med, when it is known by taking 
e precautions, they are the means of saving a mnltitvde of livea 1 
lemoralof the accidents is to use prudence for their avoidance: 
le case of the starched apparatus ; the possibility — nay, the 
bability — of its being produotiTe of injury when improperly ap- 
LO argument against its proper use. In point of fact, inatead 
t. Velpeau's admission being an argument against his teaching, 
a great i-eaaon for respecting it ; for it proves that, while the 
cate of a system, he preserved that spirit of impartiality and 
r which is indispensable to a professor who lovca to teach the 
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■at ffi^ Have either been quoted because at tlie 
time in the Cliuique, or on account of their gravity. 
The eases now to be related are all those in which, 
having employed the immovable apparatus, I have 
had to regret, for different reasons and in various 
degree, an unfavourable termination. 

We have not yet exhausted the consideration of 
the theoretical objections alleged against the method 
of treatment ; but since it is, as a mle, most condu- 
cive to the clear appreciation of a clinical subject to 
alternate reflection in the study and at the bed-side, 
it is hoped that the present investigation may not 
prove an exception, and that you may be the better 
able to weigh impartially those points resen'ed for 
consideration, when you shall have had brought 
under yovx notice the imfavourable, as well as the 
happy, results of experience, acquired under condi- 
tions sufficiently uniform to afford ground lor com- 
parison. 



Case XVII. — Fractars of the fibula and internal 
malleolus. — Immediate application of immovable appa- 
ratus, — U}don in good position. — Pergistcnt lameness. 

A. B., a carter, admitted ia the Queen's Hospital 
Accident Ward in August, 1859, fldth injury to the 
right foot. The ankle-joint was vciy considerably 

rallen, and it required careful examination to 
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determino tho procise condition of tho bones, 
inner malleolus was broken at its root, and the flbu] 
about 2^ incbea above its lower extremity. Then 
was slight eversion of the foot. — -Great relief 1 
paiuj and rapid subsidence of the swelling, attended J 
the application of the starched apparatus. It was 
opened and re-adjusted the fourth day ; and the 
patient was discharged at the expiration of six 
weeks, with solid union, with the foot in good posi- 
tion, and with very fair movement of the ankle- 
joint; — so good indeed, considering the nature of the 
accident, that I did not hesitate to prognosticate 
complete recovery of the functions of the articulation 
before many weeks elapsed. The event did not boar 
mo out. I saw the man several times during the 
two 8ubsec[ucnt years, and was unable to relieve 
peraiatent lameness, for which no anatomical causes 
were discernible, as the shape of the joint was 
perfect. I am disposed to refer the lameness to 
the changes which occniTcd in the ligamentous and 
tendinous structures suiTounding the articulation, in 
consequence of the severity of the injmy; and in 
coiTobomtion of this explanation I beg attention to 
the following histoiy. 



Case XVIII. — Fracture of the fibula, and rupture 
of the internal lateral ligament of the ankle-joint. — 



Great swelling.'— Immovable ap^taratus applied at 
once.— Rapid decrease of tuvie/action. — Delirium tre- 
mens, and death. — Dissection of the injured limb. 

A, B., adioitted into the Queen's Hospital Gie 
24th. October, 1861. He was very di'iink, and had 
injiu'ed the right ankle in ■wrestling. That joint was 
hot and puffy, and measured round the point of the 
heel 10| inches, while the left ankle, on the same 
level, was 8 J^ inches. The fibula was fractured just 
above the articulation. The foot was inverted. 
The immovable apparatus ^vas applied to mid- 
thigh, with Dupuytren's splint on the outer side, 
to ensure rest during the drying process in spite 
of the patient's drunken restlessness. 

26th October, (10 a.m.). — Apparatus loose in 
consequence of subsidence of swoUtng ; on opening 
it, the skin is cool, and the ankle is nearly as fine 
as the sound one. Edges pared and re-adJusted. 

On the 27th October, symptoms of delirium tre- 
mens made theii' ajjpearance, and proved fatal in 
forty-foui' hom-s. 

Before proceeding to dissection of the limb, 
scarcely any difference was perceptible in the shape 
of the two ankles. Ou di\'iding the integument 
over the injured one, blood was found infiltrating 
all the soft tissues, and extending along the tendons 
and within their sheaths, to nearly the middle of the 
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leg. The ankle-joint also contained a eonaideraba 
quantity of blood. The internal lateral ligamei 
was sound, witli tie exception of its anterior portioHf,! 
Trhich "was torn off witli adherent bony spiculee fromj 
the outer edge of the corresponding malleolui 
The fibula broken obliquely from above downwarda,! 
and from before backwards, just above the upperl 
margin of its articulation with the astragalus. 

In this case the immovable apparatus was pocu- ' 
liarly efficient in keeping at rest the injured joint of 
the delirious patient, and, as usual, the swelling 
yielded very speedily to the gentle compression. 
Had the man lived, it is veiy probable, that, how- 
ever perfectly the fracture might have been united, 
the movements of the joint would never have been 
completely regained, in consequence of the severe 
injury to its ligamentous and tendinous connexions. 
Fractures are injuries of which it may specially be 
said, that they are not serious in proportion to 
their magnitude; — proximity to a joint, whether 
in simple or compound fractures, always affects the 
prognosis adversely; and it is well to bear in mind, 
especially in connexion with fractures near the wrist 
and ankle joints, that independently of the bone 
lesion, some impairment of motion may persist, in 
consequence of the violence to the other stmcturra 
entering into the composition of the articxdation. 



127 



Case XIK.^-Double fracture of femur. — Immedt- 
ate application of immovable apparatus. — Persistent 
lamenesSj notwithstanding consolidation without shor- 
tening. 

This case occurred in Mr. Erichsen's Clinique, 
while Mr. Henry KiaUmark was his House-surgeon. 
I accept the enth^ responsibility of the case, because 
my friend Mr. Kiallniark requested my assistance 
at the first appKcation of the apparatus. 

James M^N — ,* aged 45, was admitted in Uni- 
versity College Hospital the 10th October, 1854, 
haying fallen forty-five feet from a scaffold. The 
femur was broken in two places, an inch or two 
below the trochanters, and in the middle of the 
shaft. The . starched apparatus was applied to the 
limb immediately, before any swelling had come on. 
In evidence that effusion, and consequently swelling, 
had been prevented by the compression, it was 
noticed that at the fold of the groin, where the 
bandage ceased, a patch of ecchymosis appeared 
after a few days ; but under the apparatus there 
was not the least discolouration of the skin. 

On the patient's discharge, the 22nd December, 
the following note was made : — ^No shortening of 

* These notes are compiled from the Lancet^ 1855. YoL L, 
p. 197 and 616. 
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the iafenor extremity ; uo thickening or defonnity I 
I in the shaft of the bone ; some email amount about j 
the seat of upper fracture, 

I had an opportunity to examine this patient in | 
May, 1855, at the Eoyal Free Hospital, London, to | 
■which I had the honour of being attached, and then I 
made the following note : — " Is lame, on accotmt of I 
pain felt, when he places his foot to the ground, on I 
the inner side of the thigh, fi'om groin to knee. I 
No sensible difference between the length of tho i 
two lower limbs. A decided angular prominence is ^ 
perceptible at the trochanter ; it is occasioned by 
this process being twisted, so that its anterior edge 
is now externally, its outer surface posteriorly, di- 
rected. Knees and feet can be placed in accurate 
contact; movements of hip-joint perfect." I was j 
informed that during M'N.'s stay in hospital, Mr, J 
Erichsen remarked to the di-easer, that the apparatus 
was too loose, and that, if so left, its merits could j 
not be tested. 

It is certain that unless an apparatus fit closely | 
to the limb it cannot fulfil the two-fold indication 
of circular compression and immobilization, and it I 
has been objected* that it is extremely difficult to | 



* " I had an opportunity, about ten yeara ago, of aefling this plan 
executed with great address by one of its most distinguished advo- 
catoa, M. Soutin of Brussels, where it was then uniformly practised i 



ne the medium bctweeu looaeness and i 

ijtian; to avoid the danger of displacement of 

ragments on the one hand, of mortification of 

t parts on the other. Thia ia a lesson -which 

jept cannot impart, and only personal experience 

•Supply ; just as in the deep incision for litho- 

fty, in cutting the flaps in amputation, in the 

Bion of the strietui'e in hernia, and in many 

contingencies, fixed rules cannot be laid 

I for the length of incision, but it must neces- 

' be left to the surgeon, well versed in the 

inples of the science, to acquire the art and to 

f it with dexterity and safety, 



I uw also in this gentleman's handB, a little patie&t, of about 
It three years old, with a fractured thigh, where the apparatna, 
I been put on immediately B&eT the accident, had become too 
faa obliged to be slit open with M, Seutin'a HciaBora. In 
le of fractured thigh, the apparatua, which had become 
slackened irom the eubsidence of the awelling, was slit open, a por- 
Uon of it removed by paring off one of the edges of the alit, ao as to 
adapt it accurately to the diminished aize of the hmb, and waa then 
replaced with the starched bandage over it. This mode of dresaing 
fractorea has been so much approved of by the Enasian anthorities, 
that their army and navy surgeons have been ordered to adopt the 
starched landage. Iq my opinion, however, none of these practices 
ehould be looked to as preventative measures, or used indiacrimi- 
Oatdy. In many cases they had better be deferred until it ia seen 
vhether the injury ia likely to bo accompanied with any excess of 
inflammation ; and I am further of opinion, that upon the continent, 
where the habits of the people are comparatively temperate, and still 
more amongst the natives of Iiidia, all these practices will be foond 
more generally satisfactory and successful than amongst our hospital 
patients in this country, many of whom are much given to the abnse 
of intoxicating liquc 
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Case XX.- 



fracture of Ug^ with consi- 



- Recovery. — 
Jracture of the other leg. — Treatment hy cot. 



Death. 

"John Ehodcs, a carter, of rather intemperata 
habits, eet. 48, admitted to Ward 1, University ( 
IcgG Hospital, on the 24th November, 1852. ' 
accident was occasioned just before admission, byl 
his falling out of a van, the wheel of which passet 
over the left leg ; I found both its bones fractui 
about two inches above the ankle. The lower e 
of the upper fragment of the tibia was a good d 
tilted forwards, and the skin tightly stretched ov« 
it. There was a small oblique wound to the extentS 
of about one inch, on the inner surface of the limb, I 
opposite the seat of fracture ; a little blood oozedl 
from it, but the bone not seen protruding. Thai 
swelling about the scat of fracture was considerable,.! 
owing, no doubt, to subcutaneous extravasation ofil 
blood. Starched apparatus applied at oneo to nearly! 
the middle of the thigh, and a sand-bag, about fire 
pounds weight, placed over the front of the leg, from 
the knee to a little above the seat of fractm-e. 

26th November (10 p.m.). — Complaint of pais 
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across the roots of the toes, and on the instep. Relief 
afforded by opening the apparatus on the dorsum of 
the foot, and rebandaging rather loosely. 

27th November. — "No complaint of pain. The 
whole limb examined. The wound appeared quite 
healed ; but on the inner and outer side, and also in 
front of the small of the leg, were several rather 
large oblcmg vesications, disposed in the course of 
the turns of the bandage; the skin slightly livid, 
but sensation perfect; swelling, about as at ad- 
mission. The co-aptation of the broken ends ap- 
peared perfect. I placed a thick layer of cotton 
wool over the small of the leg, and rather loosely 
re-adjusted the apparatus. 

28th November. — The leg not painful, but rather 
numb. The man can lift it off the bed. The vesi- 
cations contain less fluid. The dorsum of the foot 
and leg is slightly discoloured, from subcutaneously 
extravasated blood. 

29th November. — The limb is no longer numb. 
The skin has acquired a mottled yellowish colour, 
evidently owing to change in the effused blood. The 
blebs are drying ; the wound appears quite healed. 

1st December. — ^As the limb was quite easy, the 
apparatus was not opened yesterday. This mornings 
however, the patient complained of pain in the seat 
of fracture. On exposing the limb, a good deal of 
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BweUing was found in this situation ; the wound J 
open, its edges red ; no discharge ; a largo bleb ou I 
its inner side. Temperature of the small of the leg, ] 
on the injured side, 93"; on the sound side, 85". j 
The position of the fragments perfect. 

With a Tiew to experiment, the starched appara- ] 
tus removed and the M'Intyre substituted. In so | 
doing, great caution was observed, and immediately 
afterwards the co-aptation continued perfect; but I 
after the lapse of a few moments, Mi', Hillier, who I 
had kindly lent his assistance, noticed with me, that 
as the man moved his body a very little, there waa 
some motion at the seat of fracture, and a little red- | 
dish serosity exuded from the wound. 

2nd. — Complains of a good deal of pain at the I 
seat of fracture, and of feeling low. Has felt a good 
deal of pain at the heel during the night. On pal- 1 
pating the swelling, it feels boggy, but not fluctu- 
ating. Tongue dry and cracked ; red at sides and 
tip, brownish in centre. 

6tli. — Since the last report, the limb has, on the i 
whole, appeared to improve in condition, but the ' 
displacement of the lower end of the upper frag- 
ments, forwards and outwards, has much increased, 
in spite of vai-ious efforts made to counteract it. 

From this time, the soft parts about the fraeture 
got into a sloughy state, and the system in so low a 
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condition, tliat Mr, Erichsen deemed it necessary x 
amputate "below the knee. Ilenceforward, the man 
, alowly but constantly improved, and eventually 
jcovered ■with a good stump. 
The subject of this accident was a carter, of some- 
what intemperate habits : the fractiu-e was com- 
niuuted, and there was a wo\md in the iatcgument, 
Woduced by direct violence. It is the contrary of 
prising, according to what we know of such acci- 
nts in London hospital practice, that, though thia 
lan was supported by stimulants, he foil into so 
r a condition as to render amputation of the Umb 
[ecossary. As a means of maintaining co-aptation, 
^e starched apparatus proved perfectly efficient. 
Hit the moment of its removal, the fragments wero 
R perfect position, but they became displaced almost 
nediately after the limb was put on a M'Intyrc, 
Longh much more than ordinary care was observed 
. its adjustment. The fact that vesications oc- 
i in itself no proof that the apparatus did 
tty mischief; for it is well known that the skin 
lally vesicates over a fracture that has been 
jasioned by severe direct violence ; but it is the 
jculiar position and shape of the blebs in this cascj 
hich may be regarded as evidence that the appa- 
produced mischief by constricting. It is 
^ted in the report of ttie 27th November (the 
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third day after the accident), that the patient did 
not complain of pain; that the wound appeared 
qnite healed ; hut on the inner and outer side, and 
also in front of the small of the leg, were several 
largo vesications disposed in the course of the turns 
of bandage ; there had been no sensible increase or 
diminution of the swelHng since admission. The 
absence of pain, the comparatively healthy nutritive 
activity of the limb, as indicated by the woiind 
having healed, and the swelling not having in- 
creased, are tacts which seem to prove that the , 
apparatus did not exert baneful pressure. The case 
was undoubtedly one ia which blebs are very apt to 
form on the iategument in consequence of the injury 
done to the subjacent parts, and altogether indepen- 
dently of the treatment adopted ; yet I confess that 
the fact, that the blebs appeai'ed opposite the turns 
of bandage, seems proof that the compression was 
here a little greater than elsewhere. I am disposed, 
from observing the other conditions, to consider 
that the excess of pressure, at the turns, was just 
sufficient to determine the sittiation of the blebs, 
but that they originated independently of it. It 
is recorded in my note-book that, contrary to usual 
custom, I did not in this case surround the seat of 
fracture with cotton-wool when the appai-atus was 
first applied. Had this been done, the constriction 
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I the turns might have been prevented ; but it is 
more than probable that blebs ■would still have 
formed, though not of the same shape and in the 
same situation. An impartial study of the facta 
stated in the history impels me to attribute the 
unfortunate termination of the case, to the severity 
of the injury, and to the state of the patient's con- 
stitution. I submit this opinion the more freely, 
as I have already stated the facts for the foiToation 
of an independent judgment."* 

I have reproduced the notes of this case at length 
because, at the date of its occurrence, the loss of the 
limb was regarded by many as evidence against the 
treatment employed, and the sequel of the unfortu- 
nate man's career has proved the correctness of the 
commentary appended to the report. I learned in 
185G, that Ehodes had sustained a severe fraeture 
of the remaining leg, which was ti'cated with ordi- 
nary splints by a very good surgeon, and that phleg-* 
monous erysipelas again made its appearance, and 
necessitated amputation, which proved fatal. The 
man's habits of Hfe and the history of the two 
accidents proved, almost beyond question, that the 
different methods adopted for the treatment of his 
fractures had nothing to do with the result; but that 



* Gamgw, starched Appftnitas, P. 46-48, 
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ho fcll a victim to habitiml intemperance, which i^ 
certainly, one of the principal causes of the eompai 
tively high rate of mortality, in the surgical ward) 
of London hospitals. 

Case XXI. — Compound fracture of leg, with exte 
sive extravasation of blood and eniphijsema, — A 
Hon of aiarched ajjpai-atus. — Phlegmonous er//3ipela9m\ 



E. U., a very stout, hard di-inking, man, abov«| 
fifty, sustained a fracture of the right leg on Chris&>l 
mas eve, 1861. The policeman who took chai 
him reported that he found him drunk, staggoringi 
near a lamp-post, and making vain attempts ti>'f 
walk ; the right trouser and boot covered with blood, 
and the corresponding leg bending under him. 
first saw the patient about ten hours after the acci- 
dent. The right leg was broken a little below the 
^ddle ; from a deep circular apertui'c opposite the 
fracture in the tibia, blood oozed freely ; the Umb, 
as far as the tuberosity of the tibia, was uniformly 
somewhat bigger than its fellow, the enlargement 
being due to infiltration of blood and air into tho 
areolar tissue ; emphysematous cmckliug was dis- 
tinctly perceptible on gentle palpation. Antero- 
posterior displacement of the fragments was over- 
come lyithout mucli difficulty, notwithstanding the 
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^t muscular power of the patient. I covered 
the wound with dry lint, and applied the starched 
appai'atus as high aa the middle of the thigh, leaving 
the man quite comfortable. 

December 27th, — Has been free from pain, with 
the rai'e exception of slight twitchings. Apparatus 
opened and re-adJusted, Skin cool and of normal 
colour, co-aptation accurate ; no sign of undue 



December 28th. — Has passed a restless night, 
dreaming of horrors, and frequently diatui'hed by 
shooting pain iu the limb. Pulse 110 ; countenance 
anxious ; tongue covered with brownish fiu-. Ap- 
paratus opened, — skin rather hot; a faint dusky 
red blush pervades it ; emphysematous crackling 
not increased; nobogginess. Apparatus re-adjusted 
lightly, and limb supported in a swing, 

December 30th. The redness and heat more 
marked ; a quantity of reddish serosity escapes from 
an incision into a doughy spot a little below the 
tuberositj' of the tibia ; — a poultice applied to the 
front of the leg, from ankle to knee ; apparatus left 
open but not removed, as the pasteboard splints are 
a support., and it is undesirable to add motion to the 
existing causes^f local irritation and constitutional 
disturbance. 

From this date phlegmonous erysipelas, of typical 
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character, spread rapidly to tie middle of the t 
fi'ee incisions were made according to local indica- ! 
tiona ; and very generous snppoi-t allowed, in the! 
shape of strong heef tea, eggs and brandy; so sooni 
as cleanliness demanded it, the remnants of thai 
pasteboard apparatus were removed, — the swing! 
being continued. The use of Chassaignae'a draiuagafl 
tubes was very serviceable in carrying off the im- 1 
mense discharge. I had the advantage of consulta-l 
tion with Dr. Fleming and Mr. Pemberton, whoJ 
concurred with me in advising amputation, which I 
however was declined. Lai-ge masses of dead areolar I 
tissue were di'awn out through the wounds, which 1 
assmned a healthier appearance, and at one time \ 
inspired hope for the limb and life ; but, eventually, I 
the poor fellow sank into a typhoid state, and died I 
in the last days of January. 

The result in this case, as in the preceding one 1 
(XX.), was no other than might reasonably have J 
been anticipated ; and it is very probable that I 
injuries so severe, in constitutions so vitiatedjJ 
must, iu a considerable percentage of cases, have n 
similar termination, whatever the treatment emr I 
ployed. This admission recalls to memory a few | 
more of the objections against the treatment of ft^c- 
tures of the limbs by the immovable apparatus. The I 
great majority of these injuries, it is urged, do well J 



139 



by any method, wliile, for the cure of some of 
the most serious ones, no plan ia efficient ; — the 
appai-atus employed is a matter of secondary impor- 
tance to the method of using it ; — conseq^uently, 
the best method is that which is moat easy of appli- 
cation, least likely to interfere with the natural 
reparative process, least likely to be fmitiul in 
accidents. Fractures, it is added, like all other 
injuries and diseases, present great variety, and it is 
most philosophical to adapt the means of cure to 
the circumstances of particular cases,— to eschew 
therapeutic systems, and to practise impartial eclec- 
ticism. 

These objections are certainly plausible, if not for- 
midable : and, though I may not address myself to 
thom in their precise order, the consideration they 
deserve shall be as direct and explicit, as it is hoped 
the statement of them may be accepted as compre- 
hensive and unequivocal. 

It amoxmts to a truigm to affirm that the majority 
of fractures, like many other injuries and diseases, 
have a curative tendency, which is sometimes so 
powerful as to accomplish its end independently, if 
not in spite, of the means employed to aid it. The 
animal frame is so organized that it can resist oppo- 
site exti'emes, often for a considerable period and with 

BJparative impunity ; and the power of endurance 
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ia not confined to the state of health ; to it is due ■ 
the fact, that in disease life is presei-ved, or rather 
preserves itself, under the most opposite conditions ; . 
and to that power of natm*al conservatism is it also i 
owing that, notwithstanding the maiTcllous delicacy , 
of the organization on which life depends, its de- 
stniction is sometimes so difficult, This it is which, 
to cite one amongst a multitude of instancea, has 
enahled our generation to witness the treatment of j 
acute rheumatism by copious and repeated bleedings, 
and by the administi*ation of large doses of brandy, 
and which has rendered it possible for the advo- 
cates of systems so antagonistic, to win fame from 
the credulous, and to compel thinkers to silence, on 
account of the difficulty of proving the evil effects 
of doctrines, no less painful in their operation than 
unphilosophical in their foundation. , 

It does not follow however that, in the event of | 
injury or disease, the selection amongst methods of ' 
treatment is matter of indifference ; though it is 
certainly true that the determination of their i*elative I 
influence on the rate and completeness of the procesa ] 
of recovery is fraught with many and serious diffi- 
culties ; one of the chief of which is tlic absence of ] 
a standard of coiiipaTison, owing to deficiency of J 
information on the Natural History of Disease. 

In the treatment of fractures, as in a multitude J 
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f otter matters in the practice of medicine and sur- 
gery, the problem, imder existing cii'cumstances, is, 
how can the natm-al reparative powers be econo- 
mized, — how can pain be spared, — ^how can the 
chances of untoward local and constitutional com- 
plicationa be reduced to the minimum, — how cau 
the attainment of the end be assm-ed and expe- 
dited? 

When a person's thigh is broken, it is not disputed 
that the fragments may re-unite, possibly in good 
position, though it be left imsnpported; to say 
nothing of the wonderful reooveries sometimes wit- 
nessed after the most awkward management, there is 
certainly no doubt that with the long splint, Dea- 
sault's apparatus, and the various forms of inclined 
plane, broken thighs can be treated successfully, so 
far as affects the ultimate result, the ro-eonsoUdation 
of the bone. But, however able, however patiently 
attentive to details, however handy, be the surgeon, 
it is ntterly impossible he can afford patients so 
much ease by other methods, I mean such perfect 
freedom from restraint and pain, as by the im- 
movable apparatus ; provided it be thoroughly well 
constructed, so as to cany out in their* entii"ety 
the principles of treatment ; neither is any othei" 
plan so efficient in preventing deformity and aver- 
[ complications. 
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In our ovni, as in other arts, the foiin of iustm- 
ments is of less importance than the manner of using 
— in other words — than the skill of the arti- 
But it is none the less true that, given a 
jertain ahility, its eificiency will be enhanced if it 
he applied in accordance with intelligible and de- 
fmonsti-able principles, and with good instruments.* 
Though a matter be of secondary, it may yet bo of 
absolutely great, importance ; and recollecting the 
number of causes which usually concur in the pro- 
duction of effects in organic foi-ms and actions, 
especially in their aberi'ations, as witnessed in 
disease, it seems superfluous to ui-ge that nothing 
should be neglected which can in the slightest 
■ degree operate beneficially; — a clear understanding i 
■■of physiological and therapeutic principles, — ^prompt- i 
L&ess in decision,— delicacy and completeness in I 

Lxecuting well devised plane, with patient attention 
kto the minutest details, are not more essential in any 



* " Many people did very well under amputation before the doable 
incision was ptactised : but is the double inciaion therefore m> im- 
provemeut ? The operation for the babonocele may be performed 
with that clumsy insti-ument the probe BciseorB, bnt is the history 
therefore not preferable ? A aurgeon may cut off some ounces or 
even pounds of fiesh from a patient's bacli-Hide in order to cure a, 
sinus, but is the cure by the eimple diviaion of that sinus therefore 
aot eofliev or mora expeditions 1 Neither of these can I think be 
proved, unless it can at the same time be proved, thnt pain is no evil, 
confinement not at uU irksome, and that deformity and elegance of 
figure are synonymous terms," — Peirira/l I'ott on Fmcturett op cit. 
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: surgery than they are in the treatment of 
fractures. 

WMIo admitting in all its breadth the lesson 
improssed by the History of Medicine, and by every 
day's experience, even amongst many of the moat 
reputed practitioners, that systems are fertile sources 
of error, our anxiety to generalize, and thereby 
raise to a scientific position, the treatment of disease 
should never have rest. 

Fractures of the limbs, "while presenting many 
varieties, have yet so many fundamental characters 
in common, as to admit of classification into groups, 
the simplest of which can certainly be treated on the 
same pi-inciples and by the same means. It ■wUl 
cleai'ly be a great gain if fraetm-es without compli- 
cations be treated on the principles we have endea- 
voured to demonstrate, "When trial has been made 
in simple cases, that faith -which experience alone can 
impart will, by degrees, lead the practitioner to treat 
more severe injuries on the same method ; and I 
have no doubt that, after experiments conducted 
with cautious, but persistent, diligence, it will be 
admitted, that it is very much easier to treat fractures 
well, by the immovable apparatus, than by any and 
all the many complicated and awkward machines 
and spUnta bequeathed by the older surgeons, and 

litiplied by the moderns. Of course every new 
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method requires to be learned, and it is no reason- 
able ground for objection that its application is 
attended with difficully, untU its principles and 
details have been mastered. 

The yoke of authority, in Science, is so enslaving, 
and so fatally inimical to progress, that, on no condi- 
tion could I myself support it, or counsel its being 
borne, however eminent might be the intellect which 
sought to impose it. When circumstances, like the 
present, happen to place me in the position of a 
teacher, I am ever fearful lest you should mistake 
earnestness of conviction in demonstration, for a 
desire to coerce into belief. Happily amongst my 
colleagues you have excellent opportunities for 
learning the orthodox surgery of fractures, and it is 
reasonable to anticipate that the present inquiry will 
afford no exception to the rule, which conduces to 
the more clear understanding of an intricate subject, 
the more abundant the means for comparison and 
contrast. 




LECTURE VI. 



CONTENTS. 

Special adeantagea oi enmpresaion and immobilization in fraoturea 

*=o triplicated with Bwelling, or with penetrating woiinda. 

*^aae XSII.— Dislocation of the ulna, fracture of the head of the 

*"a,dius, great swelling. — Reduction, hot fomentations, increase of 

^'v-elling ; its rapid feubsidence after application of compresaing ap- 

■pa-T-atuB. 

■^^ a oontroat, abstract of a case of severe injury to the inee joint in 

■^liich leeches and fomentationa were employed withont corapi'SB- 

**-on, and with very imperfect means for maintaining rest; auppu- 

5's.tion in the j oint,^ Amputation.— Commentary.- 

***jiirie8 to large joints leeches and fomentations of little uaa 

p**»«»pared with pressure and jmmobiliaition of joints above and 

*>elow.— Percivall Pott and Mr. Berkeley Hill on the length of 

^I*lint8. — Advantages to be derived from digital compression of 

^'"terial trunks in severe congestion and indammatioD of the 

■^^^ 3CXIII. — Compound fracture of the leg from direct violence. — 
"^"^^tensive wound and hemorrhage,— Immediate reduction, clo- 
^-* *"e of wound, and application of pasteboard apparatus, — Perfect 
j^^ ^^'=o-very.^Commentaiy. 

-^ J^ennion's succeaafui method of treating compound fractures. — 
~^ -^p^rience of Baron Larreyand Roche.— Case of co: 

*-**3ii3uinited fracture of the leg successfully treated with the 
;t^^\|'*^'teboard apparatus by Mr. Benjamin Hunt. 

.'^^ C)n digital compresflion. — Translation of Professor Vanzetti's 
**^-«aaphlet on that subject. 



^^^HTLEiTEN, — It is not SO much as a method of 
.-- ^"^iiig simple fracturea irithout complications, that 
^^^m the cue taught in this Clinique to i 



*^^^ior advantages; but these are most decided in 
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fraotureB complicated with swelling, or penetra^gl 
wounds, and in cases in wliich union has progressed 
elowly, if at all. Under these circumstances the 
principles of circular compression and immobiliza- 
tion* find their most convincing illustration, as may 
be inferred from the following cases, which have 
occurred since the preceding Lecture : — 

Case XXII. — Dislocation of the ulna, fracture of 
the head of the radius, great swelling. — Reduction, 
hot fomentations, increase of stselling ; its rapid sui- 
tidence after application of compressing apparatus, 

E. S., set. 25, admitted to Hospital July 25th; 
states that, as he was walking along the street last 
night, he slipped and fell on the point of the elbow, 
which has since become swollen, painfid, and im- 
movable. On examination (twenty-four hours after 
the accident), the right arm, from the middle of the 
forearm to the same situation in the upper arm, was 
much swollen, and the ulna dislocated backwards — 



is curioUH how some of the best anthoritien, old and recent, 

agree in condemning what is right. Mr. John Bell said (op. cif. p. 

I 498) " I must declate if there he any great and general error in an- 

■ or in modem Surgery it is that of bandaging a broken limb ;" 

n discussing the treatment of compound fractnreB in Holmes' 

in of Surgery (toI. i., p. 781) Mr. Homidge enjoins that " What- 

nr form of apparatus be used, ready access to the wound is indis- 

»»b!e. Accordingly all circular apparatuB, movable or inunorable, 

* to be rejected." 
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the head of the radius fractured. The greatest 

amoimt of swelling was just at the point of the 
elbow, aud the parts in the neighbourhood felt tense 
and brawny. On bending the elbow, the ulna 
went into its place with a snap. The ann was 
placed on a pillow in the bent position, and hot 
fomentations applied. 

The next day (July 26th) the swelling much in- 
creased, the greater part of the arm tense, hai'd, and 
very hot, and the man complained of severe pain, 
ipecially in the elbow. The circular measurements 
of the Hmb at this time were as follow ;— 

Middle of upper arm . . . 12| inches. 
Middle of foreann ... 13 ,, 

Point of elbow 15 „ 

I ordered the whole limb to be enveloped in a 
layer of cotton wool about half an inch thick, and 
pieces of well-softened mill-board, reaching from the 
hand to the shoulder, applied on the inner and outer 
^ side respectively; the elbow being bent at a right 
angle, and the forearm semi-pronated. An assistant 
moulded the splints to the limb during the process 
of bandaging. The outside was starched. Three 
hours afterwards the man reported himself nearly 
free from pain. 

July 27th.— The bandage so much looser that it 
to cut it open, ptu-o the edges to 
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nearly an inch, and re-bandage with considerable, 

but perfectly uniform, compression. The tempera- 
ture and hardness of the limb had very sensibly 



July 31st. — On removing the apparatus, for the 
purpose of experimental examination, I found the 
arm quite cool, soft, and free from swelling. Its 
cfrcular measurements, taken at the same points as 
on the previous occasion, were: — 

Middle of upper arm . . . ] 1| inches. 
Middle of forearm . . . 9| ,, 
Point of elbow .... 13 „ 
Apparatus re-applied. Progress, to complete re- 
covery, rapid. 

In this severe injury to the elbow — dislocation 
with fracture — the swelling, which had occurred in 
the twenty-four h.ours before the patient was seen, 
increased with heat and pain after reduction, though 
tlie limb was at rest on a pillow, and constantly 
fomented with hot flannels. Ease and absorption 
of the extravasated Huid began directly tbe com- 
pressing apparatus was appKed,* so that in the 
course of five days the arm had become quite cool 
and painless, and the swelHng, which was less 



* " La r^Bolutif par einellenoe dana les contuaiona avec infiltration 
et gonflement, c'eat k oompresaioa," — Velpean Legons Oralea de 
Clinique ChiruiTjicale. Bruxelles, 1841. P. 438. 
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throughout, had decreased at one point to no less 
than 3| inches in circumference. 

By way of contrast I may quote the abstract of 
a case recently published by one of the leading 
surgeons in the metropolis. I state the main facta 
literally, though I abstain from naming the work, 
or the author; having no desire to enter into per- 
sonal controversy with a learned and most kindly 
man, for whom I have the greatest respect; and not 
wishing to hold any one responsible for a practice 
which, unreasonable and misebievous as I may con- 
sider it, is, nevertheless, approved and imitated by 
a very large section, if not indeed by the bulk, of ' 
the profession. 

A gentleman was flung out of his carriage with 
great violence, the right leg striking a gate post. 
Within a quarter of an hour of the accident he was 
found lying on the sofa, eomplatning of the most 
intense pain, which was greatly aggravated by the 
slightest movement. There was a small contused 
wound over the inner condyle, with eo much effu- 
sion over the bone that it could not be felt on a 
careful examination, but with the slightest effort 
the limb could be moved to any extent outwards, 
from which it was inferred that the internal lateral 
ligament was torn through, and probably the crucial 
ligaments also. The patient was put to bed on the 
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iajured side, with the limb everted. Twenty-four 
leecies were applied over the joint, and repeated 
every day until seventy-two were applied. The 
fifth, day after the accident the limb was placed 
in an antero-posterior semiflexed position, keeping 
the foot -upright by means of pillows : continuing 

the apongio-piliue Avann A pasteboard 

splint was applied on the outer side in the course 
of a day or two, to support the limb and prevent 
any motion in the joint. Delirium supervened, 
the knee inflamed and gave signs of internal suppu- 
ration ; a free incision was made into it, and even- 
tually amputation of the thigh was performed to 
save the Kfe. Dissection revealed fracture of the 
tibia into the joint, with rapture of the posterior 
crucial ligament. 

The injury in this case was a very severe one, and 
one which under any plan of treatment may occa- 
sionally jeopardize life and limb; though it may be 
laid down as a rule that fractures into the joints, 
without penetrating wound, do well under proper 
treatment, with the exception of more or loss sub- 
sequent stifl&iess. But if you imitate the treatment 
just reported, by position on the outer side, with 
three batches of leeches of twenty-four each, apply 
hot fomentations, then place the limb in antero- 
posterior position, trusting to one pasteboard spHnt 



151 



on the outer side, with, pillows under the foot, you 
will inevitably condemn your patient to a great 
deal of needless auflfering, you will jeopardize life, 
and, in complicated fractures in or near joints, only 
exceptionally witness recovery without serious de- 
formity ; even when you are not compelled to 
resort to amputation. What the patient required, 
whose history has just been quoted, was imme- 
diate reduction into the straight position, a pro- 
ceeding which the administration of chloroform 
would have robbed of all terror ; enveloping 
the whole limb, from the toes to the iliae 
crest, in a layer of fine cotton wool, and en- 
casing the aides and back in moistened mill- 
board splints, moulded by accurate bandaging into 
a perfectly-fitting and evenly-compressiug case, 
special care being taken to fix all the joints. To 
think of giving rest to a knee-joint, injured like the 
one in question, by an outside pasteboard splint, 
with the limb in the semifiexed position, is utterly 
impracticable. A very trifling alteration in the posi- 
tion of the body, a jerk in the slightest cough or 
while dreaming, will be communicated to the seat 
of fracture, excite muscular spasm and pain, and be 
inconsistent with perfect co-aptation of the frag- 
ments. If you are to succeed, these must be 
absolutely immovable, the muscles powerless — a 



twofold object, only to be attained witb certainty 
by an apparatus, so moulded to tbe entire limb 
aa to fix all its joints,* and by constant, eTen, 
circular compression, paralyze tbe power of its 
muscles.t 

I have already taken occasionj to discuss the 
treatment of severe sprains, which are often serioua 
fractures, though no bone, or only a bit, may be 
chipped off; the ligaments and&sciie are ruptured, 



• Mr. CapBten Holthonae, in Hohnea' Syatem oi Snrgflry (toI. ii., 
p. 620), writing on fracturea into tbe knee joint, obaervea that " The 
treatment consists in placing tlie limb, very slightly fl^ed, on a 
Maointyre's splint for tliirty-five or forty days, when passive motion 
flhould be commenced, to prevent ankylosis. If mach inflammation 
arise, it may be reduced by leeches, fomentationa, pooitices, or evapo- 
rating lotions, as moat agreeable to the patient^s feelings." A 
Macintyre is quite uneqiul to maintaining perfect rest of a broken 
knee joint ; and when this becomes the seat of inflammation, well- 
applied pressure, with absolute rest to the entire limb, is by far the 
moat efficient treatment. Eest, position, and pressure are the prin- 
ciples; fixing the joints, circular bandage, and suspension the means. 

+ Percivall Pott wrote (op. cit. p. 417) ; "A short splint, which 
extends only a little above and a Uttle below the fracture, and dots 
not take in the twojointi, is an absurdity, and, ■what is worse, a mis- 
chievous absurdity." This grand rule is one of the most valuable 
in. surgery, yet the great master who first counselled it is little 
heeded. In his very useful little work on the Easeatials of Ban- 
daging, just published, Mr, Berkeley Hill enjoins (p. 74): "Aa a 
general rule, the joint at the lower end of the fractured hone should 
always be fixed, and that at the upper end also if the fracture is 
near that joint." But any one attempting to treat a fracture near 
the knee or aukJe without filing the joint above, though it be a 
good way off, is doomed to grievous disappointment. Some grand 
truths cannot be too often repeated ; Mr. Pott's juat quoted belonga 
to this class, 

t Lecture iv,, p. 88. 
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blood extravasated into the joints, into the sheaths 
of tendons, and for some distance, not infrequently, 
"between the layers of muscles. The swelling is 
great, pain intense. The orthodox treatment, by 
leeches and fomentations, is "valueless, compared 
with circular compression and perfect immobiliza- 
tion. 

In the case of severe injury to the knee joint, the 
eminent consulting sui'geon, from whom I have 
quoted, reports that he only saw the patient the 
fifth day after the accident, and it was then he 
changed the limb from the everted to the antero- 
posterior flexed position, and advised the applica- 
tion of a pasteboard splint on the outer side, in the 
course of a day or two. Once the necessity was 
seen for making any change in the posture of the 
broken limb, that should have been done thoroughly, 
60 as to reduce to the minimum the probable neces- 
sity of further interference. Assuming a paste- 
board splint on the outer side could do any good, 
which, imder the efreumstances, was, I think, most 
unlikely, the moment for applying it was when the 
limb was raised the first time. Motion in all such 
cases ia a great evil, only justifiable on condition 
that means be at once adopted for ensuring sub- 
sequent rest, which must be absolutely perfect. 
These are eminently cases in which half measures 
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?. no use. I should hare looked upon the swollen 
. painful knee joint, the hot skin and consti- 
tional disturbanoe, as urgent indications for the 
compressing pasteboard apparatus, and, unless it 
had afforded almost immediate relief, should, addi- 
tionally, have resorted to digital compression of 
the main artery over the pel\-ic brim. In all 
I cas(^ of severe eongestion or inflammation of the 
limbs, accompanying fracture or otherwise, the 
p-eati-'st advantage is to be derived from digital 
ifiompression of the main arterial trunk, in addi- 
ion to tho perfect filing of the joints, and the 
, gontlo, yet decided compression of the entire 
mb. 



Case XXTII. — Compound fracture of the teg from 

* direct violence. — Eztemive wound and hemorrhage. — 

L JmmediaU reduction, closure of wound, and appli- 

wwUon of pasteboard apparatus. — Perfect recovery. 

Tho patient before yon this morning has 

kindly attended here to afford you the opportunity 

f iiwpcetJng the result of the treatment adopted, 

1 ODO of the most severe compound fiiictures of 

frliich I can conceive the recovery to be possible. 

» van OHsiBting two of his servants in lowering 

thi) cellar an 18-gallon cask; it slipped, 

dwd him down, and rested on his right leg. 
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I was at the house within half an houi' ; both bones 
■were broken nearly straight across, three inches 
above the ankle ; the tibia eonmiinuted ; a trian- 
gular flap of skin and muscle, two and a-half 
inches long and nearly eq^uilateral, was turned 
down towards the foot ; tho bony fragments being 
visible at the bottom of the wound ; bleeding was 
very free, but both tibials could bo felt below. 
I laid the patient on the bed, and, before undress- 
ing him, attended to the limb, first lightly sponging 
the wound to remove dirt and clotted blood, then 
placing the fragments in apposition. There were 
no loose spieula;, I replaced the flap, which I 
held in position so as to ensure exact contact of 
the edges: this was maintained by narrow strips 
of dry lint, long enough to encii'cle the limb, 
and intersect each other; as the blood soaked 
through one piece, I laid on another diagonally. 
A thin layer of jeweller's cotton wool next sur- 
rounded the limh, from just above the ankle to the 
middle of the leg; and, to the same extent, I placed 
three well-softened mill-board splints, with torn and 
nicely-bevelled edges, behind and on each side of 
the limb, about three inches above and below the 
fracture ; those splints were moulded to the Umb 
and closed in by carefuUy-eompressing bandage. 
The foot and upper part of the leg were now en- 
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velojiPil in a layer of cotton wool, and three othei 
iQill-boiinl splints applied as far as the middle c 
the thigh ; tbo hack one reaching to within a couple] 
of inches of Uie heel, the lateral ones embracin 
the sides of the foot ; the whole bandaged, the out^ 
side starched, and extra pieces of softened mill-i 
board fixed at the back of the knee and sidet 
of the unkU', with several intersecting spirals < 
bandage, to render the immobility of the joiiit%l 
above mid below the fracture, as nearly as po»-l 
Bible a matter of mathematical certainty ; a narrOTr 
eand-bag on each side, from the foot to mid*J 
tliigh, affording additional security. I then pre 
scribed a draught with half a grain of morphia i 
onoe, to bo repeated in the course of a few hours m 
necessary. The quieting influence of a dose < 
opium, as full as compatible with safety in particuJ 
lar cases, and repeated when necessary, is of theJ 
greatest value, as a constitutional aid to lo< 
treatoumtT in tlie early stages of severe fractures. 

Next day a small patch of bloody stain hadl 
penetrated through the front bandage, and it in-J 
creased a littl(> day by day; but the skin 
cool, tlio pulso never above SO, the tongue cleanj 
nnd moist, the bowels acted regularly, and the I 
broken limb was quifo painless and free from 1 
Its Bhrinking was detected by some loose-i 
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ntss of the caae -wliicli I cut up along the middle 
line the fifth day, paring the edges and refitting 
closely by circular bandage. I did not disturb 
the dry shield of lint soaked with coagulated 
blood, which covered the wound, until the tenth 
day, and then union was aU but perfect. Not a 
single untoward symptom supervened, the man 
could painlessly lift the leg off the bed ,at the end 
of the first week, by the unaided power of the 
muscles inserted into, and springing from, the 
upper part of the thigh-bone; he was out of bed 
within the third week, and before you is the limb, 
the broad A-shaped cicatrix denoting the original 
wound. The bones united without any surrounding 
thickening, and the limb is not in the slightest 
degree shortened or deformed. 

The fundamental principles, to which the succe^ 
of treatment in this case were owiug, were no 
doubt the exclusion of air by the immediate clo- 
sure of the wound, and the prevention of all 
sources of irritation by movement, from within 
and without; all the means employed concurring 
to the same end. By pressui'e the edges of 
the wound were held together, the hemorrhage 
was arrested, serous infiltration prevented, absorp- 
tion and healing promoted ; by pressure the 
muscles were paralyzed, the bony fragments 
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held in position, the joints immobilized ; presBU 

in fact, with the strong and evenly-fitting circulai 
case, was the chief therapeutic agency througl^ 
which the gi-eat physiological desideratum, perfect 
rest, was secured. 

" The late Mi-. Bcnnion,* a surgeon who residedl 
at Oswestry, in Shropshire, was remarkably suo-^ 
cessful in his treatment of cases of compotmdl 
fracture, accidents of frequent occurrence in 1 
district. So marked was his success in the treat- 1 
ment of these injuries, that it became matter of 1 
common observation that Mr. Bennion's 
generally did well, whilst the compoimd fractureaJ 
treated by the other surgeons in the district were I 
generally fatal. The plan adopted by Mr, Bcnnion I 
was as follows : — 

" Ist. Immediate reduction; and, in securing a J 
good apposition of the fractured surfaces, be would! 
frequently employ more force than many surgeona ] 
might think prudent, so that he very rarely had 1 
occasion to saw off any portion of bone. — 2ndly. ] 
He cleared away all the blood from the wound, ( 
considering that it interfered with the reparative 
process, and brought the edges of the wound in J 



• A Sketch of the Princii'les aiid Practice of Snhciitaneoua Sui 
gery- By Wri,LiAM Adams, F.R.aS. London : 1657. P. 15, efie 



apposition. He then coTered the ■wound wili a 

large bit of lint, saturated mth compound tincture 
of benzoin, and bandaged the entire limb, firat by 
itself, whilst extension was being kept up by an 
assistant, and then bandaged it to a well-fitting 
splint, adapted to the case ; in the lower extremity, 
he used a long straight splint. — Srdly. He put the 
patient at once under the influence of opium, upon 
which he placed great reliance, and kept up its 
action for a considerable time, according to the 
circimistanceH of tho case. — 4thly. He never dia- 
turbcd the first dressing or bandaging, unless 
urgent symptoms indicated the necessity of so 
doing. If eueh symptoms did not appear, he 
would allow the fiist dressing to remain for a 
month.'" 

I have read you this passage to prove that the 
successful treatment of compoiond fractures depends 
not BO much on the materials employed, aa on the 
principles which regulate the treatment, and this is 
a truth which needs a little further development. 

Baron Larrey, the constant follower of Napoleon's 
standards, became impressed with the inefficiency 
of the common treatment of fractures at the early 
period of his glorious career; and he devised a 
method of fixing the whole limb in a solid easing 
(composed of compresses, bandages, and straw 



cushions, soaked in a mixture of camphorated spifl 
rit, acetate of lead, and white of egg beat up wit] 
water), which, whether the fracture were simple c 
compound, was not removed untU. the period requi-J 
site for consolidations of the bones had expired, 
How far he carried the principle of immobUityJ 
how little he cared to examine and dress wounds i 
soft parts, so long as their mutual contact was ; 
cm^tely maintained, and air excluded, is strikingly 
exemplified in the case of the veteran Delag 
" This soldier, whoso arm* I amputated at 
shoulder-JGint, at the terrible battle of Moseowa, : 
1812, at my request, sot out immediately on , 
journey homewards, and reached Provence withoufl 
ever having had the stump dressed, in accordanci 
with the assurance I had given him at his depar-^ 
ture, that he would not need it ; and that all he hai 
to do was, from time to time, to sponge the outsidow 
of his apparatus, and then to cover it with a goo4 
sheep-skin, for the purpose of excluding from id 
the cold and moist air of the season. My instru&i 
tions were scrupulously obeyed; and on the soldier's 
reaching Provence, and removing the first appara-B 
tus, he was agreeably surprised at finding the wounAl 
perfectly cicatrized." 

' miation mfidicale de Campagnea et Voyages de 1816 4 IS40.1 
Paris, 1841. Pa^ 268. 
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In 1837, the Baron advocated the immovable ap- 
paratus, on the basis of " more than twenty years' 
experience;" and in 1840, in giving the results of 
his visit to the English hospitals in 1826, he says 
of the treatment of fractures* : "I confess that this 
branch of surgery is far- from having attained the 
same degree of perfection in England as in France. 
My immovable apparatus, which I have constantly 
employed with such great success, was imknown 
there. Having had occasion to employ it in Liver- 
pool and London, the English surgeons, who had 
themselves invited me, appeared very satisfied with 
its simplicity and solidity. They were not a little 
agreeably surprised with its efl&ciency, when, on 
removing it, at the period I had stated, the wounds 
were found healed, and the union of the bones per- 
fect, alike in shape and strength." 

The case of the veteran Delage was no doubt 
exceptionally successful, and the mode of treatment 
pursued not deserving general imitation. But it is 
interesting, and extraordinary circumstances may 
render it particularly useful, to know, that it was 
possible to relieve a man of a shattered limb by 
amputation at the shoulder-joint, and to restore him 
to his distant fatherland safe from the horrors of the 



Op. cit. page 108. 
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Dlbbdy retreat of 1812, simply by inclosmg the! 
shoulder in a case capable of maintaining absolute | 
rest, and excluding the air. Notwithstanding J 
Larrey's great succe-SB, and the now weU-kno-wTi ] 
advantages derived from immobilization in the treat- 1 
ment of fractures, many — I for one — would be dis- 
inclined to enclose a limb, the seat of compound 
fracture, with the intention of not looking at it tor | 
five or six -weeks. Happily, Baron Seutin's modifl-l 
cation of the immovable apparatus, which admits of! 
the limb being kept perfectly at rest, and yet easily I 
inspected for observation of its general state, and 1 
dressing its wounds, enables us to reap all the 1 
advantages of perfect rest, without incurring the J 
risks of pent-up pus and sloughing muscles. 

Contemporary French military surgeons counte- 
nanced the principles of treating fractures propounded j 
by Larrey. Amongst the many highly-interesting ' 
communications, on gun-shot wounds, to the French 
National Academy of Medicine, after the unfortu- ; 
nate days of June, 1848, is one by M, Begin, the I 
late distinguished siirgeon-in-ehief of the military I 
hospital of Val-de-Grace. He thus expressed him- \ 
self on the subject of gun-shot fraetures* : '* . 



• Deh Pkiea d' ArTaes4-feu. Conurmnicjitions faitea & rAcadSmie 
Natiooale de MMeeiiie jiar MM. lea Docteura Baudens, Eoujl, 
Malgaigne, Bfigin, Ac, Pvo. Paris, 1849. Page 192-3. 
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mty is tliG first and fundamental condition 

of success in their treatment My 

friend and colleague, M. Eoche, informed me tliat 
during his experience in Spain, almost all the com- 
minuted fractures of the thigh were lost. The 
Spaniards, on the contrary, fi'oquently cured them 
by placing the limb in an immovable apparatus, 
made with tar, chalk, and white of egg, smeared 
with a mixture of oil and wine, and having holes in 
it opposite the wounds." 

To go back to the pasteboard apparatus : I shall 
read you the account of a ease of compound and 
comminuted fracture of the thigh in a bricklayer, 
(et. 53, who was treated by Mr. Benjamin Hunt, 
while he was resident surgeon in this Hospital. 

" Wlule at work a short time previously, a plate 
of iron, four feet square and quite an inch iu thick- 
ness, which was placed in an upright position, fell 
and jamhed Ma left leg against a wall ; it was with 
difficulty that he could be extricated from his pain- 
ful position. I found his trousers cut through in 
two places, exposing a wound an inch and a half 
long with lacerated edges, and mnselo protruding, 
three inches above the outer malleolus ; aaothor 
wound of equal size on tho inner side, situated 
rather lower down, communicated with a comminu- 

i fi'acture of the tibia. There was much swelling, 
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with contusion of the soft parts, and rapid oozing ( 
blood from both wounds ; the preternatural mobility 
at the seat of fracture left no doubt that the flbu 
was also broken. Dry lint was placed over 
wounda, and also a pad of the same material ak 
the shin ; the apparatus was then applied as above 
described, but made to extend to midway 
the thigh, and no cotton wool used. There wagM 
oozing of blood during the following night, and some i 
starting of the limb, but the man complained onlyj 
of numbness. On the next day, the bleeding whioltl 
came from the wound on the inner side of the I 
ceased. On the second day, forty-eight hours a 
the case was put on, it was found sufficiently dr 
admit of being opened ; this was done by cutting ifc! 
up on the anterior surface, taking the fold of I 
over the shin as a guide ; one side of the limb was 
examined by drawing outwards one half of the case 
and using the other as a support, keeping it applied 
to the leg with the hands of an assistant ; and the 
examination of the other side was similarly con- 
ducted. The fragments were foimd to be in siiu, 
and the swelling of the soft parts much diminished ; 
the edges of the wound on the fibular side were 
adherent, but the wound in the tibial region was 
inflamed and suppuratmg. A piece of the case was 
cut out opposite the wound to form a kind of .trap- 
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door to facilitate inspection and the application of 
dressings, without disturbing the rest of the limb ; 
folds of lint were inserted between the case and the 
leg as seemed requisite to keep up pressure after 
subsidence of swelling ; and the edges of the appa- 
ratus having been adjusted, a starched bandage was 
applied, leaving uncovered only the part where an 
opening for the wound had been made. The treat- 
ment of this man was\henceforth simple ; the wound 
on the tibial aspect of the extremity was dressed 
daily, and healed up in three weeks ; he sat np in 
bed on the third day, and when about to go to 
sleep, always turned upon his left side. The only 
discomfort his leg gave him was that he could not 
flex the limb, as the case included the knee joint ; 
in two or three days, with my permission but with- 
out solicitation, he left his bed to go about on 
crutches. He was discharged from the hospital on 
the 2nd of Jime, forty-five days after the accident 
occurred ; the fragments were firmly united, and 
without any displacement ; he could bear his weight 
on the limb when the apparatus was on, which 
latter was cut down so as to allow movement of the 
knee-joint. A fortnight afterwards, the apparatus 
was removed, and an elastic stocking worn instead, 
to prevent that oedema which comes on after inju- 
ries of this kind." 
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It would be difficult to conceive a more brillia 
result than this, or a more eloquent practiGaJ 
illustration of sound principles of physiology ana 
therapeutics. Mr. Hunt had to deal with a coiu4 
minuted and compound fracture of both bonea ■ 
the leg near the ankle joint, with two wounds, pro 
trading muscle, much swelling, and li'ee oozing < 
blood ; yet in three days the man was sitting up i 
bed, turning on his injured side to go to sleep ; at thd 
end of the fii-st week he walked about on crutcheajj 
and in forty-five days from the accident left thai 
hospital. How could such a result have teei 
obtained by any other method than immediataj 
reduction, closure of the wound, circular com- 
pression, and perfect immobilization of the entire i 
limb? 



Note on Digital Comphession. 



It is now some years since I first employed digi- 
tal compression for the treatment of aneiu-ism, ani^ I 
in common with the majority of sm-geons who havefl 
resorted to it, was impressed with its great value.* 
It was not until I lately had tlie oppoi'tunityj 
of frequent interviews with Professor Vanzetti, ofl 
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Padua, that I quite understood the advantages 
which may be derived from the practice of digital 
compression of arterial trunks in the treatment of in- 
juries and diseased conditions of the limbs, other 
than aneurism. Professor Yanzetti's Memoir on 
this subject is so little known, and is so difficult 
of access, that its translation here may be of 
interest. I do not doubt that in some severe 
fractures digital compression of the main artery will 
be found to be a powerful aid to circular compres- 
sion and immobilization of the limb, in checking 
spasm, and promoting absorption of bloody or in- 
flammatory effusion. Unquestionably does digital 
compression hold the first rank amongst the re- 
sources of conservative surgery ; for it is harmless, 
and, when not actively beneficial, a very short time 
suffices to determine its real value in particular 
cases. Physiologically, the principle of treatment 
is a sound one ; clinically, it is of proved efficiency. 



Ohaervations on the treatment of inflammation 
digital compression, hj Dr. Tito Vansetii, Professffl 
of Clinical Surgery in the University of Padua.' 

From the time wlien I ascertained that the tra^ 
method of treating aneurisms, is to eompresH tb 
arterial trunk with the unaided hand, I did nol 
doubt that such obvious and perfect means of intei 
cepting the flow of blood in an artery might also bd 
available in the treatment of inflammations in any; 
part, in which the principal artery admits of coni'J 
pression with the finger. 

I have many times employed, without other help, 
digital compression of the femoral, the brachial, or 
the subclavian, in phlegmons, articular inflamma- I 
tions, &c., and I found it so efficacious, that I mada] 
it the ordinary method of treatment, in every emer« J 
geney in my clmique in which it was practicable. 

The cause of the salutary effects which mui 
follow dimiuished supply, or retarded impetus, otM 
blood to an inflamed part, is too manifest to needl 
explanation. Obviously the surgeon can only lookS 
forward to reasonable advantages from that plan ofl 
treatment : but it is certain that these advantages* 
will be very great. Compression will cure every* 
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incipient inflammation ; but it is obvioua that 
■\vhcn the inflammatory action has made consider- 
able progress, though it be checked by digital 
compression, the restoration of the part to its 
normal state cannot be anticipated, before time 
enough has elapsed for the absorption of the 
inflammatory products. It is finally clear that in 
every inflammation which is abeady too advanced 
and severe, in which the capillary vessels are 
broken, matter infiltrated amongst the tissues or 
collected in an abscess, or in which the parts are 
already sloughing, the harm ah*eady done cannot 
be prevented by compression ; and a complete cure 
cannot then be effected without going through the 
successive stages of the lengthy process of elimina- 
tion and rOpair, But even in these very serious 
cases compression of the artery will be the most 
apt method, not only for arresting the further pro- 
gress of the mischief, but also for accelerating 
recovery ; because it is the most ready method for 
lessening inflammation, the continuance of which 
would be opposed to the natural reparative pro- 
cesses, Digital compression will be indicated in 
the most serious cases, so long as it may be 
desirable to moderate the quantity and impetus of 
blood to the part affected ; subsequently, it will be 
necessary to have recourse to all the means 



suggested by art, for counteracting the disastrous 
consequences of the diseased action, against which 
compression was undertaken too late ; via., the 
abscess must be opened when necessary, counter- 
openings made, fomentations and expulsive ban- 
dages supplied. 

In case of a patient suffering from a diseased 
condition, which may destroy the structure or 
function of a limb, if the surgeon be convinced 
that he has at command a resource at once safe, 
and more prompt than any other, he will surely 
not discard it because it may entaU a little trouble ; 
but he will apply himself with good will and purpose 
to put it into practice, and will always be able to 
mote the necessaxy an'angements for the proper 
compression of an artery by the hand during 
several hours, and for one day, or two at the 
utmost, at intervals. 

The method of which we are speaking has been 
theoretically proposed by some authors; but, far 
from having been put into practice, has been 
forgotten. The same surgeons who proposed it, 
spoke of the compressors which would be necessary 
to compress the artery alone, without intercepting 
the venous circulation; but to speak of the ad- 
vantages derivable from the treatment of inflam- 
mation in a limb by compression, and at the same 
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Ine to adrise its being accomplished by mean a 
of a tourniquet or other mechanical compressor, waa 
tantamount to proscribing the excellent idea from 
being carried into effect ; and this was actually the 



It is tndy -wonderfal that in the treatment of 
inflammation, as of aneurisms, the hand should not 
have been thought of as the invariable agent of 
compression. We not only advise its invariable 
execution "with the fingers, but maintain that 
digital compression is preferable in practice to 
every other method of treatment. 

The only difficulty attending the proper execu- 
tion of digital compression is that one or two 
persons are required ; but this should be no obstacle 
■when the saving of a Kmb, perhaps a life, is in 
question. In cases of imminent danger, the surgeon 
should himself perform compression for two or three 
hours ; and this might be sufficient to reduce the 
gravity of the inflammation, and save the threatened 
limb. In the greater number of cases, the patient 
can himself compress the femoral, the brachial, 
and even the subclavian, as is necessary when the 
whole arm is s"tfollen; he can generally continue 
the pressure from eight to ten minutes, and after 
a short rest can repeat it : brief intervals do not 
aterially lessen the eminently beneficial effects 
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of digital compression. — Moreover auy one, in- 
structed by the siirgeon - patient, may, after a 
little fruitless endGavom-, learn how to compress 
an artery. 

The history of cases treated by this method will 
be worth more than precept : they will shew not 
only its practicability, but its efficacy, how the 
compression is to be made, and what precautions 
are necessary, in order to acquire the indispensable 
certainty that the finger reaUy compresses, and not 
merely touches, the artery. 



First Case. — Very severe phlegmonous erysipelas 
of the left arm : digital compression of the subclavian: 
verij speedy result. 

Peggio di Garzignano, a robust boatman, set. 41, 
admitted 19th March, 1858, not previously been 
subject to any niness worthy of note. In the 
night of March 13, after a fatiguing day, was 
attacked -with very severe pain in the left arm, 
accompanied with high fever : in the morning the 
limb was intensely red, swollen, and painful: went 
to bed and applied elder-flower fomentation : passed 
a sleepless night in consequence of excessive pain 
in the Umb and high fever. 

March 15th. — Sought medical advice; — ^blood 
letting, a brisk purge and elder-flower fomentation 
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prescribed; pain unrelieved, swelling still on the 
increase. 

March 16th. — Venesection repeated, fomenta- 
tions continued, pain very intense; redness and 
swelling on the increase, now reaching to the 
axilla. 

All the symptoms became more intense until the 
patient was conveyed into the Clinique of the 
University of Padua. 

March 20th. — State on admission. Since yester- 
day the excessive pain has ceased, the limb now 
feels numbed and heavy ; its size is enormous, 
twice as large throughout as the healthy limb ; no 
power of movement, not even in the fingers ; the 
hand, especially on the dorsal aspect, is the seat 
of soft and elastic oedema. The fore-arm is of in- 
tensely blueish red colour ; all its inner aspect from 
the carpus to the bend of the elbow, presents an 
immense bleb, filled with turbid bloody fluid; 
through some apertures in the red cuticle the 
blueish-red true skin is visible. All the dorsal 
aspect is closely maculated, as by infiltrated venous 
blood. The enormous swelling is hard, elastic, 
cedemetous in different places. An adherent cuta- 
neous eschar, nearly an inch in diameter, covers 
the radius at the wrist, and the pulse can only be 
felt on pressing the eschar; traces of incipient 



mortification of the integuments along the median J 
lino from the wrist to the bend of the elbow ; from I 
the latter situation bard swelling extends up the! 
arm to the axilla ; the redness here is of a brightei 
colour, the cedema is firm, the skin shiny audi 
grained like an orange sldn. Pulse 104, 
increased, hut not huming; countenance moderately I 
good ; tongue moist, no complaint on examining J 
and pressing the limb. 

Diagnosis. Very intense phlegmonous erysipelas | 
of the whole arm, with commencing gangi-ene of | 
the integuments. How to arrest the progreaa of 
this deep, very intense, diffuse inflammation, how 
to save the Umb and avert the necessity of ampu- 
tation? According to the common practice, I 
should, have made five incisions on the outer, and 
four on the inner, aspect of the fore-arm, and at 
least six on the arm, each incision two inches in 
extent, viz., fifteen incisions equivalent to a wound 
of thirty inches I Internally I should have 
given tartar emetic; I should also have repeated 
venesection, and applied an emoUiont poultice.* 



• With the greateat respect for the learned suthor, I think he haa 
rather exaggerated the treattueut b/ iuciaioae iu lusuiuiug thai 
fifteen, of two iiicliea each, were aeceBaary. lusteftil of blood letting 
and tartar emetic an English surgeon would, under tlie circuinstaiireB, 
have advisGd good food, wiue, and bark. I do not believe thnt eo 
great and hmdaiuental s diffei'ence in practice is uallud tor \-^ 'In* 



this was left undone ; the limb vaa merely 
ered with a double layer of damp muslin, and 



nt constitution of the Italian and the English people. The 
LB of Eaaori and Bronaaaia still exert a vary pemicioua influence 
Qce and Italy, though, faith in them has been Boiuewhat ahaken 
of late jeara. From my eolleotion of not«a, derived from personal 
experience of the autiphlogiatic treatment in the Peninsula, I may be 
permitted to transcribe one, as concerning personagee of historical 
intereat. While on British Medical Stafl' duty in Turin, in 1854, I 
was requested hy Sir James Hudaoii, K.C.B., to meet the Physician, 
to the Sardinian Court, ChevalitrTarella,and Dr. Tommasi, Physician 
to the British Emba.tsy, in consultation in the case of General 
Beckwitb,— a diatinguiuhed officer who had B[>cnt his life, since 
Waterloo, amongst, and for the benefit of, the Waldenflea. The old 
general had been feverish, but very low, some daya, and it waa 
proposed to bleed him from the arm a fifth time, Dr. Tommaai, 
however, dissenting. I found the distinguished veteran with a 
rapid feeble pulse, pale face, and drooping eyelids; a big, flabby, 
tod indented tongue ; the Lntellectaal faculties disordered to mut- 
tering delirium. "Ubi slirmUus ibi jluxas" waa the Hippocratic 
maxim quoted by Chevalier Tarella to explain tlie patient's condition 
and justify the proposed treatment ; the brain was excited, too 
much blood flowed to it, blood ranat be abstracted. Instead of 
joining issue on this basis, I apologised for recalling to memory 
Dante's famous deacriptioD of the dtiaCli of Count Ugolino and his 
children, from hunger, in the tower of Pisa. The poet describes 
Ugolino delirious and blind, groping over his dead and dying 
children. 

and 'io mi diedi 

Giti ciecD a braiicolar sorra ciaecuno. 

—Inferno, Csmla XXXIII. 
If you had obtained aceess to that delirious man. Chevalier Tarella, 
I euquii'ed, would you have tBlfun from hjm a glass of blood, 
or given him a glass of Chianti ? That illustrious patient too, waa 
delirious, but his mental raving waa that of exhauation, not of the 
inflammatory process. In the consultation at General Beckwith's, 
as not unfrequently occurs ou the coatiuent, aeveral members of the 
• patient's family, and distinguished friends, were present during 
the profeaaiouai deliberations. The quotation from Dante over- 
balanced that from Hippocrates. The general waa supplied with 
quinine, chicken, and good old wine, and mode rapid progreaa to 
complete recovery. 
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digital compression of the subclavian eomraencedj 
immediately ; as a preliminary, pieces of measuring'l 
tape were placed around the middle of the arm! 
and of the fore-ann, a black mark denoting the 
points of measurement. 

Compression was continued throughout the night, 
with inten-uptions sometimes due to the accidental 
escape of the artery from beneath the fingers, at 
other times inseparable from the Bubstitution of 
one assistant for the tired one, and the delay in 
finding the Tessel and selecting the precise point 
for compressing it ; a matter always requiring some 
study and attention. 

While the right hand ■was engaged in compres- 
sing the ai-tery, the left, from time to time, examined 
the pulse at the wi'ist, to ascertain if the subclavian 
were efficiently compressed ; this precaution is a 
very necessary one when digital compression is 
performed. 

The patient slept during the night more than 
an hour while the artery was being compressed ; 
and this was the first sleep he had had since the 
attack. On waking he was relieved by pi-ofuse 
perspiration. 

Second day. After fifteen hours of interrupted ' 
compression the patient was in the following con- 
dition, reported in his own words : — " So soon as 



an hour after the application of the finger to my 
neck, I saw the swelliiig of the hand diminish, and 
shortly afterwai'da I could begin to move the fingers, 
which I coxdd not do previously. The arm, which 
at first felt aU numbed, was not so after three 
hours ; but the pain retiamed when the compression 
was interrupted; when it was resumed, the pain 
ceased. The measuring tape on the arm, which 
at first fitted it exactly, became so much looser 
during the night, that I began with passing one, 
then two fingers, under the tape, and towards 4 in 
the morning it admitted the whole hand. I can 
now bend the fingers and, a little, the wrist, which 
I was yesterday compelled to keep in an extended 
position, as a hard and inert object." Such, in 
reality, was the surprising change which I found 
in the affected limb; the upper measuring tape 
was BO loose as to admit of the passage of foiir 
fingers beneath it ; the fore-arm had not decreased 
80 much in size, but yet one finger could be in- 
serted between it and the tape which surroimded 
it. The redness of the arm was faded ; the venous 
colour of the fore-arm was not so dark, but still it 
continued, apparently the result of extravasated 
blood. The hand was no longer swollen; the 
fingers, and the wrist partially, had regained free 
movement; with some ofibrt the patient could gi-asp 
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} o£ so much dimmution 
• Baab -wtts softer, the jomts 
Urn coBaBSKTe tc-nsion had all disap- 
fMHwi; *mif VKMDfaamtiwlY sli^t cedema remained, 
Vl^ iMn aod tbac* ^tematizi^ hard and doughy 
Mt, iiMWiT hf tfta wwliftiiiT cellnlar tissue. In 
^hA^ t toakad vgstk. 1k» ntemmation of this limh 
M. itt ^mt put «T«c«omey the mischief stopped ; 
^^ I WH» of oiMttiotl. that all that remained to be 
tk«» *<■■» to Vaife fix the natural repair of the 
4IMM*4MM9»llihaehhad. occurred, viz., the sepa- 
Wijbtt^ «t o faw^ to flnoL &» skin and cellular tissue, 
«MJ1 Ute yw M . oC nSnatnitTOD. 

1k» IHQ** v«i* K»«(^lMd, and the compression 
•MiM^HMdt ad ^riw c <iili3 > Xt th« eTOtting visit the 
Tmn ^Mil Vmmw kNee, though less so than for- 
swelling being due to the 
k ^il^Aaaatwu, for the removal of which 
*Y. l>uring the night compression 
^ a&d a simple fomentation applied. 
Tk^ i^ff^ &IVfK gnftter part of the night ; 
»f«^ ^ ^ ^ tib» •vwuttg, temperature almost 
*»Wi*i ; ttg. 9«MM» agpB^ptom. Suppuration com- 
w.v*wv»; kW iwJttinnoiwr «schar on the ^vrist is al- 
IKW^ ""^^MdnMw^^ (tfc» ftexor teiKlons are seen de- 
L ****'*« ; v»ttjy g, ttrt» cellular tissue covers the 
' wrtvry i 1^ MtotUvut poultice applied to the 
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whole arm. Suppuration appeared to have occurred 

more promptly and copiously, than usual in cases 
treated hy a different method. Digital compression, 
renewed from time to time, was discontinued alto- 
gether at 3 p.m. 

Fourth day. Suppuration very copious aud good ; 
the limb ahnoat reduced to its natural size ; a well 
defined round eschar is visible at the bend of the 
elbow, and other cutaneous eschars, along the mid- 
dle of the fore-arm, aro in process of separation. 

Sixth day. Suppuration very profuse; long 
shreds of sloughed celMar tissue drawn out at the 
points where the skin had mortified. The patient 
had been deHrioua during the night; pulse 94, 
soft ; tongue in good condition. Poultices, and a 
scruple of camphor in an emulsion. 

Seventh day. Gentle deUrium during the night ; 
pus very profuse, but more serous; separation of 
more sloughs of cellular tissue ; the whole integu- 
ment of the fore-arm loose, and baggy with large 
collection of njatter. Thi'eo incisions on the dorsal 
and on the palmar aspect. One grain of opium 
morning and evening ; poultice. 

E^hth day. Along the whole inner suiface of the 
fore-arm, from the wrist to the bend of the elbow, 
is a wound an inch and a half wide, the result of 
sloughing of the integument to that extent. At the 
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Tsond of the elbow the slough has left the tendon 

and part of the biceps muscle exposed. 
I Tioelfth day. Good granulations, 
k Sixteenth day. Dry dressing ; granulations 
Hxealthy, but cicatrization rather slow ; general 

condition of the patient excellent, — able to leave 

his bed. 

The following points are worthy of notice : — 
Istly. The extreme readiness with which the 
! of the limb diminished, and the acutcness of 
rthe inflammation ceased without any other help. 
2ndly. The unusually rapid supp^l^ation, and 
hence the more prompt and easy sepai'ation of 
the sloughs. 

3rdly. I do not doubt that the inflammation 
might have been arrested before the skin and 
ceUular tissue mortified, if digital compression 
rhad been applied earlier.* 

Seookd Case. — Acute arthritis of the right hand: 
\ digital compression of the brachial: speedy recovery, 
I without the eiuployment of other means. 

Giovanni Marchiori, of Padua, let. 31, a metal 



' Professor Vanzetti here dwells on the posiibility of curing 
I aneuriBms of the axillary and the upper part of the brachial arteries 
■'liy digital compreBsion of the aubelavian. 
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caster, of light "build, admitted 28th March, 1858. 
Has had two attacks of acute rheumatiam, one 
eleven, the other three years since; during the 
former one, was bled seven times ; in the latter, 
nine. A week since, slight pain commenced in 
the joints of the right hand ; it increased greatly, 
with swelling during the last two days. During 
the previous night the pain was Bo acute, as alto- 
gether to prevent sleep; the weight of the hand, 
and the slightest movement, greatly aggravated the 
pain. 

On admission in the elinique, the morning of 
Sunday, 28th March, the patient supports the 
swollen hand, to prevent it hanging ; the swelling 
is uniformly distributed, not cedematous but elastic. 
The colour of the skin is natural, with the excep- 
tion of slight redness on the inner side ; local heat 
The slightest movement of the hand is 
) for pain; the most gentle pressure is 
also uubearablc. The patient's expression is indi- 
cative of suffering, but there is no general reaction; 
pulse 88, and fuller and harder in the affected than 
in the sound limb. Acute arthritis. 

Digital compression was at once commenced 
(noon of the 28th) ; it was executed at intervals, by 
pupils and by convalescents. They did not all 
I with the same facility, but a peasant at once 
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understood the mochamsm, and executed it yery 1 
well. In order to compress the bradiial or any j 
other artery effectually, it is essential to feel the I 
pulsations distinctly ; to pass the finger over and | 
on each side of the artery, to ascertain its volume I 
and precise situation, aa also its relations to the I 
subjacent bone, against which it requires to be 
pressed. "Whoever has performed digital compres- j 
sion will readily be persuaded of the difficulty of I 
compressing arteries by artificial means. In the 1 
treatment of aneurisms, as of inflammations, com- 
prosaion can never become a normal method until it | 
be always and exclusively effected with the finger. 

At the evening visit I found the patient greatly \ 
relieved ; the swelling was perceptibly reduced ; I 
while the artery was pressed, no pain was felt, but, 
on suspending compression, paia returned, though. 
in a less degree. Considerable pressure borne with , 
ease, and some movement of the hand possible, both J 
in flexion and extension. Compression to be con- | 
tinned imtil midnight. 

Second day. Has slept well during the night; 
pain in movement and under pressure still further 
diminished; scarcely any BweUing remains. The 
patient learned to compress the artery efficiently I 
in the middle of the arm ; can do so for eight or 
ten minutes at a time wlule lying in bed ; by the 



183 



^^T-elief he experiences, the patient can judge if the 
artery be well compressed ; but, to be more certain, 
he asks a nurse to seek for the pulse at the affected 
wriat, -while he presses the brachial. 

Third day. All the movements of the hand can 
be executed to the fullest extent without any pain, 
with the exception of slight uneasiness opposite the 
first metacarpal joint. 

Fourth day. The patient compressed the artery 
several timep yesterday; no trace of the previous 
inflammation remains, but he is still retained in the 
clinique, because the pulsations in the right radial 
artery were somewhat stronger than in the left. 

Fifth day. Pulse equal on both sides. Dis- 
charged. 

Eecovory was exclusively due to compression, 
without any external application or internal remedy; 
n ot even a purgative, 

^^M Note — Istly. The speedy effect of compression. 

^^B 2ndly. That it could be executed by a peasant. 

^^B Srdly. That the patient could distinguish if the 

^^KRnpression was well done. 

^^H 4thly. That no other remedy was employed. 

^^H 5thly. That compression was continued from time 

^^^ time, until the pulse in the affected limb was not 
stronger than in the sound one. 
1st April, 1858. 
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r trivial 
[ tfttAj popolarity in our 
, it ii watnAf poMble to soppresB aato- 
t it Hmh^Hat tea jetxB Imve dgfaoi 
t i w l i liwifw of the paper just trandsted, 
t Ae tn^HMt of infliTnTnation by digital 
tam§nmiaa being known to surgeons, with, nu- 
nencaOf, tnagnififlant exceptumg. I might add 
MTcnl casee is flhistiatioa of the practice, bnt as 
tins IB a matter in which every practitioner has 
ample opportunity for settling the queatioa experi- 
mentally, by a perfectly safe and easy method, it 
win not be necessary to do more than to esprees 
a decided conviction, that many attacks of inflam- 
mation of the limbs may be cured by digital 
compression of the principal arteries ; and that, 
with very rare exceptions, this will form a poweriul 
aid to treatment, — always easy, never dangerous; 
at once scientific in its principles, and conservative 
in its object. Digital comproasion will give relief, 
though often only secondary to other remedial 
measures, aliko in whitlow and phlegmonous ery- 
Kpeka, in arthritis and compound fracture. 



LECTURE VII. 



(":ONTENTS. 
JXX[V. — Conipnimil ilislocittiDu aud fraetm-e of the ankle joint. 
p-Malieoli nod aatragalns resected under chlorofoitii aftei' eularge- 
wt of external wound ; tJiia closed with suturea and dr; lint, 
1 compressing pasteboard apparatna applied. — Slight conatitu- 
lal difitufbance, — Infrequent dressing of the wound. — Use of 
e tube. — At the close of the ninth week, the wound healed 
d patient left the hospital. 
Atnputatiou too frequently performed after compound fracture, — 

Question of primaiy and secondary amputations. 
Valne of chloroform in reducing fractures.— C'hloroform accidents. 
Qneation of enlaiging wound and reseetiug fragments in compound 
fracture. — Styptic colloid preferable to sutures in closing wound.— 
Absence of swelling due to circular compreasion.—Advantage of 
rare dressings. — Frequent examination of compound fractures a 
mistake. — Cotton wool as a dressing for wounds. Ptindples and 
practice of snrgica] drainage. 
AdTantage-i of thesand and water pillow. — Reflections on the rationale 

and practice of the suspension plan. 
Tberajieutic parallel between treatment of fractui-es and diseases of 
joints. 



Compound fractures are of very different degrees 
of importance, according to tlie extent of biiiiaing 
which complicates the wound, and llie relative posi- 
tion of the tnjuiy to a joint. 

The case of compound dislocation and fracture of 
the ankle which I shall take as the basis of this 
Lecture, is one of the very few on record in which 
an attempt, made under similar cireumatances, to 
save the limb, has proved entirely successful. 
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Case XXIV. — Henry Smith, set. 35, was admitt 
into Ward I, of the Queen's Hospital, the 9^ 
Januaiy, 1863. He stated that whilst standing! 
short time preTiouely on the top of a wooden oat 
containing glass, at a height of about twelve f« 
from the ground, he slipped and fell with great fore 
twisting his right foot under him. 

On admission a lacerated wound about four inclifljj 
in length, was observed immediately in front of, £ 
a little below the level of the external malleolus. 

The lower end of the tibia and fibula, wit! 
the bulk of the astragalus, proti'udcd tkrou^ 
the woimd. The latter bone was only partial 
detached from its eonuexions above, but completely 
isolated from the other bones of the tarsus ; thj 
intervening powerful ligamentous connexions havi 
been wrenched asunder. A small portion of the het 
of the asti-agalus had been broken off. The foi 
was displaced inwai-ds and upwards, its out* 
edge facing the ground. The malleoli were i 
jured, the lateral ligaments having snapped acroi 
just below those bony projections. All the 
parts were displaced to the inner side of the foe 
No pulsation could be felt in the posterior tibia 
but the dorsal artery of the foot pulsated 
tinctly. The musciea were in a state of violei 
contraction. 
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The note requesting my attendance at the hospital 
immediately on this patient's admission, stated as 
the object of my visit " to amputate the leg." On 
arrival I found the instrument table ready, and the 
Kesident Officers did not conceal their astonishment 
at my expressed determination to endeavour to save 
the limb. 

Chloroform was administered, and the partially 
detached astragalus was dissected out of its bed; 
the wound was then enlarged upwards to the extent 
of an inch, and the articular surface of the tibia 
removed with the malleoli, by means of a Butcher's 
saw. The wound was brought together by six 
points of metallic suture, and dressed with dry lint. 
The limb was placed in an extended position, covered 
with a layer of cotton wool, and supported by three 
well-moistened thick pasteboard splints, reaching 
from the middle of the thigh downwards ; the two 
lateral ones embraced the sides of the foot, the 
posterior one reached to within two inches of the 
point of the heel. The pasteboard covering was 
made firm by accurately compressing cii'cular band- 
aging, the outside was starched, and tlie limb laid 
on a tripartite pillow, having water in the centre, 
and sand in the lateral compartments. A draught 
prescribed containing forty di'ops of laudanum, to 
be repeated eveiy twelve hours, 
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■Tamiary 10th. — The patient described himself a 
having slept through the night, but was now andfl 
then troubled with slight pain and shootings in tb 
limb. Temperature of the foot and of the body,! 
10(H; pulse, 108; respirations, 18. Milk diet. 

11th. — Slept all night, suffers no paiu-shootingi 
or uneasiness in the limb. Pulse, 92 ; tempera-j 
tiire, lOOJ; rospii-ations, 21. 

13th. — Has passed a restless uiglit, which 
attributes to omiasion of opiate the previoui 
evening. Some pain on instep ; bandages stainei 
with discharge. Pulse, 96 ; temperature, 99^^ 
respirations, 20. 

14th. — Progressing favourably ; suffers neithei 
^ pain nor uneasiness in the limb. 

15th. — Has had little sleep; during the night wasl 
I delirious and wanting to get out of bed ; handal 
' ti-emulous ; slight twitching of facial muscles ; con-J 
junctivas jaundiced ; tongue furred, swollen, andl 
cedematous ; bowels constipated ; pulse, 105 (weak);! 
respirations, 24; temperature, 101 J. To take an | 
ounce and a hall' of castor oil. 

16th. — Limb free from pain and swelling ; dressed.! 

I to day for the first time; free suppuration established. I 

A piece of skin about two fingers' breadth, andl 

three inches in length, is in a sloughy condition,! 

close to the wound. Pulse, 102; temperature, 99 jl 
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rcspii'ations, 22. Dressed with a weak solution of 
Condy's fluid ; the apparatus re-adjusted with 
evenly-compressiiig bandage, and suspended to a bed 
cradle, on the sand and water pillow having a slip 
of half-inch board under the central or water 
compartment. 

17th. — Slept comfortably during the night ; bowels 
acted natumlly this morning ; tongue moist and 
clean; pulse, 99; temperature, 99; respirations, 18. 
To have a mutton chop. 

21st. — Limb carefully dressed to-day as before. 
The slougli of skin has not yet separated ; sutures 
removed ; no redness or tension about the gaping 
wound, its edges having nowhere united. Pulse 90. 
The patient is allowed two eggs, a chop, and a pint 
of ale daily. 

24th. — On opening the apparatus and removing 
the cotton wool fi'om over the wound, the slough 
separated; discharge healthy, and diminished in 
quantity ; a di'ainage tube inserted in the wound 
and passed round the outer side of the foot to the 
middle of the sole, hero to emerge from between 
the pasteboard splints. Wound dressed as before, 
and limb bandaged. 

February 2nd. — The di'ainage tube acts very 
satisfactorily ; discharge greatly lessened ; wound 
contracting rapidly ; dressed once a week. 
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February 14th. — Drainage tube withdrawn ; 
f charge very trifling ; no pain in foot ; the man report 
. himscU' in good health, and eats and drinks well. 

February 28th. — There is but little discharge ; 
1 the wound is nearly healed ; a small abscess ovei 
the lowei- end of the fibula was evacuated to-day. 

March lUth. — Since the laat report the improTe-l 
mont has bcon, very mai-ked ; the wound is almof 
cicatrized, and the gap, coiTesponding to therg 
I astragalus, is filled up and comparatively firm. 

Mm'cli 20th (nine weeks after the accident.) — I 
Wound healiHl ; union rapidly acquiring solidity j i 
jiaateboaid appai-atus continued as far as the knee ; J 
disohargod from hospital and ordered to attend t 
an out-patient. 

In another month the man was able to walk witH 1 

, a stick, which he gradually discontinued, and at the 1 

! expu-ation of «ix months from the accident, I madcj 

the following note: "The foot is in perfc 

position, only differing from its fellow in the com-iB 

I parativo constriction at the ankle, which is by f 

means £xed, as might be imagined, but J 

admits of a considerable and very useful degree of | 

: motion. The injured limb is ahoi-tened to thej 

extent of ^ of an inch ; to remedy which 

thickly soled and heeled boot is worn, and the j 

is able to walk with a barely perceptible I 



191 

3 commonly accepted rules of surgical practice 
indicated amputation of the leg as the proper prac- 
tice in this case, for not only was the astragalus 
wrenched from its bed and tki-ust thi-ough the skin, 
with the lower ends of the tibia and fibula, but, 
bearing in mind the great strength of the bonds of 
union which had been severed, it was reasonable to 
assume that the deep-seated mischief was greater 
than coidd be estimated, on examination of the 
superficial parts, 

I have long felt convinced tliat amputation is too 
ti-equently performed forcompoimd fractiu'es, audthat 
many limbs are sacriticcd, which, by wise manage- 
ment, might be retained and become very useful. 

The question of primary and secondai-y amputa- 
tion has not the importance iu civil, which it has in 
military, practice. On the battle-field, or in an 
ambulance, conservative-surgery has unavoidably far 
less chance of success than in a healthy private 
house, or in a civil hospital ;* and though I may 



* "The Notes luid Heciiliectiona of au Ambulance Surgeon," by 
Mr. WUliMU MaeCorniiic (Loudon, 1871), contain aome very in te- 
rwting facts gathered iu Ilia experience after Sedan. He was foiwd 
to the conclusion (page 113), "that of no rule iu luiUtjiry pnictice, 
ami there tie leas doubt tliau tltat imnierliate amputatiuu should 
ahrajB be piuctiaed in guu-shot wounda of the kiiee clearly iaipliea- 

ing tiie articulatiou Exciaion for wounda of the kuee 

nsf be tmccessfnlly performed in civil practice, but is uot juatifiable 

in uilitary Of our twenty>seven cases of guu-ehut 

tractnre of the femur, nineteen died. , .... In somewhnl 
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have some fears that amputatiou may become necei 
sary in the course of a week or two, I endeavour t 
save some extenaively-mjurcd limbs which at : 
sight appear in a hopeless condition. I am satisfies 
with a reasonable probability that the troatmem 
may be successful, 

Eeviewing the steps of treatment in the easje uud^ 
consideration, you will observe that chloroform wa< 
administered at the onset, not so much to save t 
patient's suffering, as to relax the spasmodically^ 
contracted muscles, aud facilitate reduction with tha 



atroiig contrast to our experience is that of Stromeyer, iu his 
lauce at Floing, close by Sedan, wiiere n good deal of hai-d fi 
took place. Heti-ented there thirty-fimr fractures of the femur j 
in twenty-four, there waa, at the time of tlie rei>oil, a prospect t 
cure, four were doubtful cases, aud only six died. His table C 
results in fractures of the leg is also very satisfactory. Out of tl 
one fractui-ea of the tibia or fibula, or both, caused by guu-Bl 
injury, only three died, while the result remained doubtful in 8 
instaimes. Out of thirty-four similar cases at Asfeld, of fractures 41 
the leg, as many as fourteen perislied. The mortality after o] 
in the lower limb waa very great at Asfeld. T may say that ac 
any recovered, but those in wliich the operation waa perfor 
immediately after the receipt of injury; our secondary operatiofl 
pmved nearly all fatal." British surgery could not have had I 
better representative on the memorable battle-field than Mr. Willi 
MacCormac. His patients were all Frenchmen, dispirited wi^ 
defeat, aud in the worst liygienic conditions. Stromeyer's 
reverse, Admittiug the immense influence of these different e 
ditions, I am inclined to think the Germans had other advantag 
If a gun-ahot fmcture of the femur is to be saved, it slanda a p 
chance with a lung splint aud n weight attached, as compared. » 
Ibe German plan of padding the bony promiueuces with coLton w 
applying a flannel roller, and enca^g the wbok- limb in a plaster oj 
Puis case, which ensures alisolutp rpst, and, by its compn 
Hg«ucy, pitvenli gwelling. 
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least chance of injury. In all cases of fracture, 
simple as well as compound, attended with much 
displacement and spasm, it is advisable to produce 
general aniesthesia before applying the apparatus. 
When the muscular system is relaxed, and the 
patient perfectly at ease, the necessary surgical 
manipulations can be canied out with delicacy and 
with the most perfect efficiency ; and once the joints 
above and below the seat of fracture have been 
securely fixed, circular compression may be safely 
relied on to maintain apposition of the fragments, 
and prevent spasm and pain when the au'icsthesia 
has passed off.* 

* Tlie number of deaths from clilorofonu has hitelv been so con- 
sidei-able, that without entering into the (juestion of their ciiuse, it is 
ei«sentiiil that every precaution be adoptecl to reduce the chances of 
accident to a minimum. I cannot but tliink that much mischief luis 
ivsulted f rom insisting that chloroform and allied agents are peifectly 
sjife. Gmnted that their beneliciMit <>i)eration cannot ]»ossibly l)e too 
highly esteemed, it is impoilant never to lose siglit of tlie ftvct, tliat 
they are all-i>oweif ul for the destruction of life, if administered to 
excess, or in an imj)r()])er niiunier. Wliethei' to reduce a fnvcture or 
jioss a Ciitlieter in a sc'vere case of stricture, in reihicing a hernia or 
in i^erfonning ovuriotomy, I always insist tliat the administmtion of 
chlorofonn, as involving the great issue of life and de^th, shtndd be 
euti'usted to a competent pi-actitiouer, who sliall have nothing to do 
with the operation. As to the juanner of athuinistratiou. 1 think the 
one which combines greatest ease and sjifcty is that of sprinkHng the 
ana^Htlietic on a clolhor handl\er<-hiet', alter rarefidly measuring it so 
HS U» be ccilain of the ijuantitv used. Mr. .). T. Clover's apiaiatus 
is a scientific and most ingenious contrivance, and in his luuids 
apiKirently |>ei*fect ; but extensively as an:i'sth('ti<\s have to be em- 
ployed, it is too much to ex|)ect that a sumewiiat complicateil and 
expenftive instnmient am l>ecome equally general. The fact that only 
air coutiiiuin^^ a fixed per •r\ii.\"r .if hl'T'tftuui ■ .m i- inhjdi .| 
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The propriety of enlarging the wound to facilitate 
the reduction of a compound fracture, and the 
resection of protruding fragments, have given rise 
to much discussion. I did not hesitate to solve 
botli in the affirmative in this pai^ticular case, 
enlarging the wound and resecting the protruding 
bony mass ; and in doing so I acted on the 
principle, tliat if the limb is to bo saved, reduction 
must always be etfected at once ; and that it is far 
better to divide tho skin with the knife and resect 
bony protrusions, if in so doing the reduction is 
materially facilitated, and the chance is lessened 
of a piece of injured bone dying. 

The phin adopted of closing the wound by sutures, 
conformed to what is usual after excisions, and it is 
b(\y()nd doubt tliiit oiu^ or more points of metallic 
suture lire ot'h'U of {\w, gioalest service in keeping 
ill (ioulucl tli(^ edges of wounds in soft parts over 
IVaetiires. More recent (\\pei'ieiice luis led me to 
rely on Dr. I>. \V. Kicliardsoii's styptic colloid as a 
prelerablcj agent in closing the (external wound in 
compound fracture, and in many other cases of 

tlin)n;^li tin; appaialus. iiiiLrlil iinliici' cxaii'^^i'iatiMl cnjiliilcna' in its 
safi'ly. When (■••iiiplctc iiis(.'nsil)ility lias lo Ix' pi-ojluciMl. a cortiiiii 
auKiinit of risk must Im- in<-iinv«l, ami wliclluT Mr. Cl<)VL'i"'sap|)jiratu8 
or till' clotli 1k' usiMl.it is (M|iially iuijMntaiil that tlio a<lniini«tratFOifbe 
most watfhfiil an<l prmlcut, and tlif pulso ami ivsjnralion uiMat both 
bcclost'ly (»l)sorvi"(l, — a cardinal rule ol" ])ra('ti(.'L' which uo oue has 
infulialc'l nion -triMiiiMii.lv and .-u'-im .-.^fnllv Mian 3lr.( 'lover himself. 
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Jed or lacerated "wounda inflicted accidentally, 

t in the performance of a surgical operation. My 

1 is to poui' a email quantity of styptic colloid 

I saucer, and steep in it stiips of lint about 

an inch wide and two or thi-ee inches long. 

■ approximating the edges, I apply the strips 

lint, prepared as dii'octcd, just like strips of 

' adhesive plaister, blowing upon tliem to 

«n evaporation and drying of the coUoid. The 

L retentiveness of this agglutinative dressing, 

i complete efficiency in excluding air, and ita 

iquestionablc antisciitic properties, make it most 

^uable in closiog wounds and preventing suppura- 

It ia matter for astonishment that styptic 

Uoid has not made its way more generally into 

practice of surgery, as a most powerful aid 

t obtaining union by the first intention. 

■"The limb did not swell throughout the course 

E treatment, and that was owing to the uniform 

icular compression from the ends of the toes to 

t middle of the thigh. It cannot be too often 

ated, that as a preventive of swelling in 

res, and as a means of reducing it when it has 

I allowed to occur, compression is a therapeutic 

mcy which has no rival. 

ire dressings were one of the chief peculiarities 

ftho treatment of the case with which I opened 
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this Lecture, Once applied, the apparatus was uot J 

disturbed, the wound uot looked at, until the 7th. I 

; in the succeeding 17 days it was dressed] 

three times, and then only once a week, until the I 

■ patient's discharge at the end of the 9th week. 

No precept is more delusive than that whicltl 
enjoins the frequent examination of compound'! 
fractures, and the di-essing of the wound so that it can 1 
bo seen daily, for fear of hidden mischief, burrowing 1 
of matter, and other phantoms. Close the wound, j 
< hide it fi'om light and air, and do not trouble to I 
look at it except at i-aro intervals ; trust to the 
temperatui'e of the body and the pulse as sure 
indications of the local conditions. Exposure to J 
the air and motion are the great causes of misehief^J 
in compound fracture. Rely on absolute rest, and I 
gentle, uniform, compression, for a good result, after 4 
having accurately closed. the wound. In efft 
this object, as in affording facility fur uniform com- | 
pression, the cotton wool in which Henry Smith's 
limb was enveloped played a most important part. 
In limbs inflamed from a vai'iety of causes, in casee 
of erysipelas with phlegmonous tendency, a cover- j 
ing of fine cotton wool and a nicely compressing I 
I bandage aot in the vast majority of cases positively 1 
I like a chann ; while to all recent wounds, including i 
t those inflicted iu amputations and excisions of large j 
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tumours, no dressing equals the application of fine 
cotton wool in promoting the healing process, cheek- 
ing suppuration, and allaying pain.* 

On fii-st thought it might be imagined that the 
attainment of those objects was thwarted rather than 
otherwise, by the introduction of a drainage tube 
into the woimd. Not so. It is a well-known fact 
that recently cut or suppurating sui'faces are not 
irritated by a small India-rubber tube, which being 
always filled with matter by capillary attraction, is 
useful in preventing accumulations of pus, and in 
no way dangerous in admitting air, which cannot 
find its way along it. Surgical drainage^ is a grand 
therapeutic resource, very imperfectly appreciated 
by the great majority of surgeons. It is itself most 
useful in many cases ; but as an aid in treating com- 
pound fractiu'es and suppurating wounds, on or near 
joints, on the principles inculcated in these Lectures, 
the system of drainage is invaluable. 



* l7c/« Hur^'gi'aeve (uf Ghent), Nouveiiu Syst^nie de Pansements 
Inamovibles, ik-uxellos, 1853 ; and A])|»aroils Onates in Biirg^'aove's 
G6nie de la Chiiuririe, Gand, lJ^5:). Tii a<lv(»oalini^ tlie treatment 
of giin-«hot wounds by lii>* cotton wool and pasteboard a])i)aratus, 
the Belgmn Pi-ofe.ssor sfiyd (on. cit., page ini), ''It moulds itself 
accurately to the limb, iuid entirely excludes the air (entretient 
nienn6ti8me le phis ^larfait). The cotton wor*!. nioieover, admits of 
the application of compression, and thereby ]>revents inflammation ; 
it likewise exerts a verv marked sediitive influence." 

t Traitu Pratique de la iSupimmtion et du Drainage Chinn-gical, 
par £. Cliassaguac. 2 vols. Paris, 1859. 



The sand and water pillow, which proTed so I 
I useful in the case of Henry Smith, is worthy of 1 
adoption as a very useful agent. I have now J 
, employed it in many cases with uniform advantage, I 
The idea of this ptllow was suggested to me by | 
I thefoUowingpassagoiuMi-. John Grantham's "Facts 
[ and ObBervations in Medicine and Surgery " *- 
"In the mechanical part of the treatment for frao-j 
tiires of the humerus, I have adopted the following 
plan, which combines two principles derived from! 
Dr. Neill Amott's invention for compresBingj| 
tumours, viz., a resistible and an irreeistible support. 1 
This plan effects support with security, and is ap- I 
plicable to the treatment of all fractures of the extre- 
mities. The means which I term resistible consist of i 
an India-rubber cloth bag, made so as to fit theJ 
[ internal part of the splint, half filled with air."l 
My fi-acture pillow is of India-rubber, and isl 
divided longitudinally into three compartments, of] 
I which the middle one is filled with water, and the I 
I two lateral ones with fine sand. A strip of thin 
I board, with straps under the water compartment, j 
I admits of the lateral sand partitions being brought | 
I close round the limb, and the whole being suspended J 
I to an ordinary swing cradle, as was actually done in I 
[ the case of compound dislocation and ft-acturo of thoa 

• LonUoa, 1849. Page 2. 
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^^|omt. By means of this pillow, a patienT 

tlth a broken leg or thigh may lie on an ordinary 

kther hed, and have a very suitably finn and 

|By basis of support for the injured limb. The 

isticity of the central water compartment is a 

iree of great comfort, and the long lateral sand 

gs give very efficient support. T have only used 

B pillow as an aid to circular compressing appara- 

B in the treatment of fractures ; but I have uo 

nbt that many simple cases might be treated 

conghout with the sand and water pillow alone, 

1 the most satisfactory result. 




a. Salt and Son, Sm-gicat Inatniment Makers, Bull Street, 
m, have BucceaafuUj' carried out my wisliea, and are pre- 
is to Mpply the Pillows of three frizes, with arrangements for 
Dnding it to the Saitei-'s, or any other swiug in ordinary use. 



• .• -I 
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P Observation of numerous cases of simple and 
topound fractures of the thigh and leg, which I in- 
cited a few years since in the Lausanne hospital, 
bed as the scene of Mayoi''s brilliant exploits in 
B and other departments of surgery, convinced me 
ihe very great comfort accruing to patients, while 
this treatment mth fractures of the lower 
K, and of the facility with which good results 
f be obtained with it, even in spite of great ten- 
iloy to displacement in consequence of the obli- 

T of fractures and of the power of muscles, 

W* A few words as to the rationale of the suspension 

The flexed position of the leg upon the thigh, 

I of the latter upon the trunk, tends to muscular 

lation ; but, what is more pai'ticularly worthy of 

is the manner in which the movements of 

tbody, and the action of the muscles of the broken 

ij are prevented displacing the fi-agments. This 

Ibest appear upon comparing a broken leg placed 

1 a Maeintyre, and one, similarly injured, npon 

ing. In the case of the Maeintyre, the leg 

Xed to the apparatus, and this to the bedstead 

gh the block on which it rests. If the patient's 

' move, or the muscles of the thigh and calf 

3 act, their power is concentrated upon the 

Jst and most moveable part — the seat of frao- 

— the apparatus and bed being immoveable ; 



ergo, liability to diaplacement. In the case of \ 
swing, the motive power ie almost completely i 
pended in moving the apparatus, and with it 1 
limb ae a whole, and very little of the impetus i 
felt at the weak spot ; ergo, the less liability \ 
motion and displacement of fragments. In ■ 
comparison, it will be observed that I have assum 
precisely similar fractures, and equal motive powea 
but difference in the apparati, so far as fixity;- 
the one an immoveable block, the other an undii 
ing sling. It foUowa theoretically, that to ensu 
the great desideratum, —the communication of 1 
least possible impulse to the point of fracture,- 
the swing should be as moveable as possible, 
to exhaust in its undulations the motive powel 
communicated to the limb, and thereby rendi 
impossible a jerk in any part of its length. Exp( 
rience is in accordance. I was much struck by thi 
attention paid, in the hospital of Lausanne, to 1 
carrying out the principles just expounded, and 1 
the great comfort thereby accruing to the patients 
The swinging machines commonly made by Londoj 
instrument makers are so heavy, and the Buspendil 
medium (often a chain) so stiff and short, 
practically, there is scarcely any provision 
midulatiou; the heel is almost a tixed point, i 
the movements of the trunk, or of the mm 
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inserted into the broken bones, are little less 
effectively and prejudicially communicated to the 
fragments, than if the limb were placed upon a 
Macintyre or long splint. 

'' Mayor's mcftto was simplex sigillum veri^ — a truth 
always to be borne in mind in surgical appliances, 
particularly so in the treatment of fractures. Theo- 
retically, and practically, the principle of sus- 
pension is commendable, and it is so in proportion 
to the simplicity of the means employed. Com- 
plication in mechanism impairs the operation of that 
principle, and is commensurately inadvisable." 

Mr. Henry Greenway, of Plymouth, has invented 
an unilateral leg suspender, unquestionably more 
eflBlcient in carrying out the hypmarthesic principle 
than the swing cradles in general use. Mr. Green- 
way's apparatus* has the advantage of being sup- 
ported from a framework secured to the bottom 
and one side of the bedstead, and does not rest on 
the bed ; a firm basis of support is thereby insured, 
independently of the movements of the patient's 
body. The splint relies for its mobility, which is the 
very essence of the suspension plan, on a very ingeni- 
ous mechanical arrangement. A more simple con- 
trivance is a fracture swing contrived at my sugges- 

* Obfcaiiuible from Measrs, Maw, Son, and Thompson, Alderagate 
Street) Lond o n. 
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tion, by Mr, Eestall of this town. 
The cross-bar faj to which the 
swing (hj is attached by a piece 
of rope fe^, is fixed to a pillar (dj 
resting on the ground on one side 
of the bed, to which it can be 
firmly secured by a clamp (e). A 
telescopic arrange- » fio. % 
ment admits of the 
pillar being raised 
or lowered at 
convenience ; and, 
speaking trom ex- 
perience, I feel con- 
fident that this 
simple apparatus will be found of great comfort 1 
patients, and provide surgeons an efifectual means fo^ 
carrying out the principle of suspension. This pri 
ciple is capable of much more extensive applieatioJ 
than it has yet received, not merely as the basis t 
a plan on which any fracture may be treated success 
fully, but as an aid when other methods 

• Fig. 2 reprcBents n leg rest, likewise designed by Mr. £ 
and supplied by Messrs. 3alt aad Son, surgical instrument n 
of this town. The leg mtpport ia balanced on pivota, which rest ti 
notches in the uprights, and can be raised or lowered to suit't 
patient. When patients with ft broken leg or thigh first leav« tl 
bed, a comfortable leg rest ia a great desideratum, which Mr, I 
oontrivance fulfils effectively and at moderate cost, 
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adopted, and when wounds, injuries, and affec- 
tions of the limb, independently of jfractures, 
have to be treated. "That trinity of healing 
gi'aces," t ^^stj position, and pressure, are an 
arsenal of power in surgical hands; and even 
those who, from traditional pre-occupation, object to 
the application of pressure to acutely-swollen parts, 
will find suspension an invaluable aid in securing 
the advantages of rest and position ; only let it be 
borne in mind that in direct proportion to the 
mobility of the suspending medium, is the efficiency 
of the suspension plan. 

The general principles of treatment here enun- 
ciated are as applicable in cases of acute diseases 

of joints as of fractures, between which a therapeu- 
tic parallel may be conveniently drawn.* In both 

t History of a successful case of amputation at the hip-joint, by 
J. Sampson Qamgee, London, Churchill, 1865, p. 23. 

* " If it be desirable to shorten the period of confinement to bed of 
patients with broken bones, how much more is it so in the case of 
the poor weakly subjects of scrofulous joint diseases, in whom the 
confinement in an almost unvaiying recumbent position, as a means 
of curing the local affection, engendei*8 great weakness, and thereby 
aggravates the cause of the disease, which must be admitted to be a 
debilitated constitutional state. Eest to the joint and exercise of the 
body are the great indications in trefiting scrofulous articular ajSec- 
tions, and the most effectual means of fulfilling them, consists in the 
application of the starched apparatus as practised by me after the 
teaching of Baron Seutin ; in whose wards at the hospital of Saint 
Pierre, of Brussels, the beds of patients with scrofulous joints are almost 
all the day empty, whilst those who would otherwise be their constant, 
withering inmates, are sitting or walking about the halls or gardens 
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classes of cases rest is the great therapeutic Indioi 

tion to be fulfilled ; and the gi-eat means for givi 

it effect are circular pressure, immobility of the joild 

above and the one below the seat of mischief, whea 

ever practicable, and swinging the limb, if the mei 

just described be insufficient to secure complete 

muscular relaxation and absolute rest. 

Cases of acute disease of the knee-joint are to 1 

constantly seen, professedly treated on the principle^ 

of rest, with a wooden splint at the back, and wilj 

or without the addition of side splints, extendii 

ftipm the middle of the leg to mid-thigh. Such a 

arrangement is altogether unequal to the emergenoi 

If a knee-joint is to be fixed, whether to give tin 

for the absorption of bloody effusion and consolidai! 

of the hospital. The rest given by this means to the joint does mA 
onlj do good bj allowing general ezerciae and tliiie augmenting t' 
bodily vigour, but by putting an end to the painful night-stj 
and thereby enabling the patient to sleep. 

It is especially in the early stages of those diseaBea that the appi 
cation of the starched apparatus ia of great benefit, but at no stugeil 
it contrarindicated. In addition to ita action as a means for givi 
perfect rest, it very efficiently efiecte gradual compression, a therapc 
tic agency not sufficiently insisted upon in the treatment of t 
diaeases, but of the great value of which there con be no doubt, 
facility with which the materials for the construction of the appe 
tua can be obtained and applied, the ease with which il 
being opened for the examination of the limb and of apertures b 
made in it for the escape of pus, or for the local application <j 
remedial agents, are ai'gunients as urgent in proving its advaata|_ 
in the treatment of diseases of the joints, as in fractures of the limbi 

On the advantages of the starched apparatm in the Treatment QJ 
Fracturee and Diseases of Joints (Listuu Prize Essay), by S 
Oamgee, London ; Lewis, 18&3. Page t>6, et seq. 
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tion of split condyles, or for the removal of active 
inflammation aud its plastic products, the whole 
limh, from the iliac crest to the toes, must be 
encased in an apparatus, accurately moulded to 
every part, and exercising that xmiform, gentle 
compression, which is all-powerful in controlling 
muscular irritability, preventing extravasation, and 
stimulating absorption. "When these principles shall 
be thoroughly understood, and the proper means for 
carrying them out practised with skill and diligence, 
resection of joints for diseases, and amputations for 
compound fracture, will be amongst the rare opera- 
tions of surgery. 

One great principle cannot be too strongly im- 
pressed, or too strictly carried into practice. Alike 
in joint affections and in compound fractures, 
whatever is to be done should be done early and 
thoroughly, if mischief is to be prevented. 

It is a reproach on the surgical practice of some 
hospitals, and evidence of imperfect appreciation of 
the high aim of surgery as a science and a humane 
art, that when a knee is to be excised for disease, 
or a thigh to be amputated for compound fracture, 
colleagues and students are convened, and every 
one looks upon the proceeding as a serious one 
demanding the utmost cai-e ; whereas a junior is 
^^n allowed to attend to the patient visiting in the 
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out-patient room with a big shining knee, or when 
admitted to the ward with a smashed limb. By 
all means let the sufferer have the utmost attention 
when the great operations have to be performed; 
but if they are to be prevented, the first stage of 
treatment is the most important, I would certainly 
do nothing to lessen the opportunities which juniors 
enjoy for acquiring experience ; so far as practicable 
they should be increased ; but every provision should 
be made to give patients the benefit of ripe experience. 
In the cases which have given occasion for these 
remarks, the process of immobilizing and compress- 
ing the knee, the attention to the constitutional 
state, the perfect dressing und adjustment of the 
compound fracture, demand the earliest exercise of 
mature judgment, gentle dexterity, and patience, if 
the sufferer is to have that to which he has the 
highest moral claim, the best chance of life without 
loss of limb. 
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The preceding Lectures arc published, with verbal 
alterations, as they have been addressed at intervals, 
during several clinical sessions, to the students at 
the Queen's Hospital in Birmingham. 

It has been my method in clinical teaching to 
state clearly the proper treatment to bo pursued in 
3)articular cases, and the reasons for it, avoiding 
iiheoretical disquisitions, and not troubling the stu- 
dent with controversial matters ; but in comment- 
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ing on the treatment of fra(!tur«» of the limbs, a 
genontl rule hiw Uxiii iVftqiietitly und nocosj 
departed from. 

The enquiries iut^ tlus Mulijm;t, wliich havt" ■ 
pied my utteiitioii from the commeneoment of ^y 
pn>teH«iuiiiil wireer, liiivi* lieen persevermgly followed 
lip with H liope timt they might i-eaiilt in n rccon- 
eiliiition of differeuoes, and iii establishing some 
therapoutie generalizations, on tho basis of proved 
facts and sound principles. With this view the 
development of different modes of treatment, and 
tho reasons for theij' difference, have been ii nubjeet 
of careful and iineoasing study, tho results of which 
have been interspersed throughout a number of 
Leoturcs to students, and papers to medical societies 
and journals, during the last fttleeu years These 
scattered historical and bibliographical materials, 
reconsidered and added to, are now grouped for 
ronvenience in tliis ehapter, to which the title 
Ijceture is prefixed mertdy for the sake of uniformity. 
All the conditions and causes which have in turn 
acted as incentives and impediments to surgical pro- 
gress, may be traced in active operation in studying 
the history of the therapeutics of fractures, — a pur- 
suit which becomes all the more instructive from the 
fact that, for upwards of a century, a considerable 
portion ol' tlioae who have made their mark on 
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surgery, have specially devoted themselves to the 
study of fractures of the limbs. 

The practice handed down by tradition, from the 
Greeks, through the Arabians, to the Italian 
schools, commanded implicit reverence long after 
the revival of anatomy, and the foundation of physi- 
ology as an experimental seieuce. When Vesalius, 
with the help of Titian, was recording his anatomi- 
cal discoveries ; when William Harvey was learaing 
from Fabricius ab Aquapendente, some of the car- 
dinal facts by which he proved the circulation of the 
blood, Fabricius placed it beyond doubt that in 
BUi^cal practice, and especially in the treatment of 
frartures, he was an implicit follower of Hippocrates 
and Galen.* Nor was the spell of tradition broken 
for upwards of a centm-y later. " The method of 
Hippocrates for the keeping the parts of a fracture 
joined together, and to defend them from LuHamma- 
tion," taught by the Sergeant - Chirurgeon of 
Charles I.,t was substantially in force in the middle 

•"Noaautemprincipesmedidiiaeaequeiniir," F.ibricii, op. C'liimrg, 
fttovii, 1647. Page IBO, For a toiiiuieiitjirv on the Tiealnieut of 
Aaotaree, by the Oi'eeka, Arabkua, auti Bomana, see Dr. Fi'ancis 
hiamd Edition of the Seveu Books of Panlus A«guieU, LoDdoii 
Sjdaollain Society, IMIi, vol ii., page 469, et aeq. See also 
£ctnute da Traiti des FractureB in cenTres, choiaiea d' Hipix>crate 
JBT Darembfirg, Seconde Edition, Paris, 1858, page 855, et bbh- Also 
das IVacturea in ceuvrea comylfites, d' Hippocrate [wr E. LittrC, 
Puu, 1841, Tonit TroiBiSme, page 338 et scq. 

+ RiobarJ Wisemiui'a Cliirurpcal Treatiaea, Loudwi, 1C76. Book 
Tii., page 4S7, 
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of ihe eighteenth century, when Samuel Sb 
published his " Critical Inquiry into the presenij 
state of Surgery."* 

The honour of protesting against the accumulate 
blunders of a faulty tradition, of rescuing 
department of surgery from imenlightened empiri-] 
eism, belongs unquestionably to Percivall Pott. 
"Remarks on Fractm-es and Dislocations" have been 
fully commented upon in another part of 
volume,! ^Jid for present purposes it is only neca 
sary to recapitulate, that Pott rightly insisted on thj 
necessity for immediately reducing a broken bonej 
and keeping it absolutely at rest, — he taught that^ 
to secure this end, splints must embrace the joind 
above and below the seat of fracture, and his know-J 
ledge of the physiology of repaii-of such injuries y 
no leas advanced than his therapeutics. With i 
these merits Pott committed an en'or which, as &&>■ 
quently happens, was remembered long after thai 

* lu 1750, Samnel Shai-pe wrote ; " Having only conaidered s 
doetrineB as, thougli ganerally received, in my opinion, are i 
grounded, or sneh improvements as are yet but little knotni, I bai 
uot ma:de any obaervatiouH on tlie treatment of luxations and h 
turea, in the conviction thnt all eminent surgeons are agreed oi 
method of treating them." Tliree-ijuarters of a century later, progr 
Iiad wonderfolly disturbed the iiuanimity due to fliibaervience to tl 
authority of tradition. In the preface (page v.) to his PracticiL 
Observatioua on Surgeiy, London, 1823, Mr. Henry Earle remarked^ 
" That the diffei'«nce of opinion wkich prevails among many of t 
most enlightened members of our profesaiou aa to the most eligibl 
t Lecture IL, page 33, et sen- 



t truths he had taught were forgotten. He took 
exclusive physiological view of the causes of dis- 
, and advocated the bent position of limb 
and trank, which is so irksome as to be incompatible 
Lirith perfect repose, tor days and weeks together. 

The great sm-geon's error charmed his contem- 
Iporaies by its novelty, and they adopted it to the 
I disregard of his sound teaching. SupeiUcial thinkers, 
\ then as now, in search of isomething new and 
embraced it with avidity, and did not 
I trouble themselves with that stiict analysis of fects 
f and close examination of reasons, which is essential 
' to the exclusion of fallacy, the confirmation of old 
[ truths, and the discovery of new ones. 

The practical disadvantages of the bent position on 
[ the side were too many and real, to escape observa- 
tion ; and White, of Manchester, was held to have 
attained a great object by the discovery of the 
double inclined plane, which enables patients to lie 
on their back and enjoy the supposed advantages of 
I the bent position in the treatment of fractures of 
the lower extremity. It would be supei-fluous to 
dwell on the varieties of fracture-beds and machines 
suggested by the idea of the double inclined plane ; 

node of treating these cases — (alluding ptirUcularly to frauturea of 
Uie lower eitremitiea) — and thi! great variety of iustnimenU which 
have at diffei'enl limes liad their advocates, may be stated generally 
proofs that perfection ta this clepartmeuL has not yet 
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froqueiitly very ingenious and sometimes very mis- 
cliievous, they had theii- day and have become 
matters of history. 

As Percivall Pott's essay on fractures was the 
first scientific protest against the accumulated envoi's 
of ages, many years elapsed before any real addition 
was made to the knowledge of this department of 
sui'gory, either as a science or an art. 

Instinct had been the chief guide of the ancients 
in treating broken bones, and the stimulus of neces- 
sity from time to time suggested modifications 
which are worthy of record, for the fruit they 
b,ore in material improvements, and in laying the 
foundation of a better system of pmctice. 

The idea of musculai* relaxation by flexion was 
plausible^. ; (ho placing a patient with a broken leg 
on his side, with the kuee bent was a novel prac- 
i\rA) ; and a largo nuinbor of surgeons needed no othc^r 
reconimoudation to ibllow it. Germany had nol then 
(established any claim Ic) distinction in surgical 
mattc^rs ; the schools of Italy were in the decline, 
and Paris and London disi)uted the palm for surgi- 
cal supremacy. The French capital had indeed a 
paramount claim to superiority. It was the seat of 
the old Academy of Surgery, the greatest surgical 
(ioun'cil that the world has ever kno\vn; but Chesel- 
don and Pott, were worthy rivals of Jiouis and Ledran, 
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and the surgeons of the two capitals studied each 
other's works and practice, sometimes to copy, at 
others to urge diametrically opposite methods 
of procedure. The treatment of fractures of the 
limbs was one of the subjects of the keenest contro- 
versy ; at St. Bai-tholomew's, the physiological doc- 
trine prevailed ; at the Hotel Dieu, Desault was for 
permanent extension. The opposite ideas were 
fertile soui'ces of a host of those mechanical adap- 
tations, which have made so-called splint cupboards 
receptacles of so many absurdities. It was very 
soon found that whatever might be said of its advan- 
tages with broken legs, the bent position on the 
side was not suited to the management of fractures 
of the thigh. 

The disciples of the permanent extension school 
were not idle. Beyer's machine superseded De- 
sault's, and surgeons prided themselves that in 
treating a broken thigh they were able, after 
strapping a broad splint to the pelvis, to draw down 
the foot and oppose the muscles by a windlass, whicli 
was so handy at the foot that it could be drawn 
down by a turn or two, whenever it pleased the 
surgeon to do so. 

The meddlesome mechanicians were fitly criticized 
by John Bell.* '^ Those inventors had little fore- 

* Principles of Sui^rj, Edinbuigh, 1801. Vol. ii, page 610. 
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\ sight who ventured to appeal to the ranks of erookedl 
[ and deformed bones, to be found in every museun: 
I as proofs of the imperfect state of surgery. Alas t 
[what have they done to lessen the number of thel 
I the lame and deformed ? Their inventions have J 
I not been neglected, they took eare that they should I 
I not remain unknown ; yet, have not the machinea J 
I of Aitken and Gooch been forgotton in leas than I 
(twenty years? Though each machine was thel 
I occasion of writing a book, in that book only are the 1 
lencomiums to be found. We perceive that Gooch i 
liaud Aitken arc anticipated by Hildanus ; Belloq by 
I the glosBOComes of Galen, Faneu.'i, and Vesaliua ; 
Wxad Deaault is anticipated by Petit, and by all eon- 
■temporary authors. In short, the machines of 1 
Belloq, Aitken, and Gooch, the machinists of the i 
present day, are more complicated than those of the j 
jicients ; the geniua and inventions of surgeons I 
leem to have been much on a level in all ages ; 
nd the science full of schemes, expectations and I 
Idisappointments ; by perusing the history of these | 
I inventions, we really divest our minds of those pre- 
judices which we are too apt to cherish, even while j 

we disavow them The ill success of ] 

, machinery, which touches but at points, demonsti-ates j 
I to us that such kind of resistance cannot be made I 
Laoent like the contractions of the muscles I 



llich always in the end prevail," After enumerat- 
ing some of the advantages which result from simply 
stretching a broken leg out upon a weU-made pillow, 
John Bell contiuxies: "When the limb is merely 
extended upon its pUlow the resistance is gi-oat, but 
when besides being merely extended upon its 
pillow, it is laid ui a weU-framed cast;, stifl", adapted 
to the shape of the limb, bending gently so aa to 
allow of a relaxed posture, lined with woollen- cloth, 
flannel or fustian, to increase the friction, and the 
bend of the ham secured by the bending tbrni of the 
case, and each pillow padded np with little cushions 
of tow, another splint laid on the opposite aide of the 
thigh, the whole braced down gently with ribbons, 
and then both the thigh and its case bound to the 
pillow by tapes, the fracture is at once vciy steady 
and very easy. The resistance to contraction is 
hardly perceived ; because it is so generally diffused 
it is sensible only in its eftects, not by causing pain ; 
there is more of gentle uniform resistance t ha Ti 
could be derived from these tortm-iiig machines, 
, . . . and much greater than can be procui;ed 
by that cruel extension which Desault has decorated 
with the fine title of permwient.-^ How near Bell 
was to the perception of the whole truth, yet how 
forcibly he illusti-ated his own doctrine (vol. cit. 
p. 594), that " nothing is more apt to esti'ange 
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medical men t«tm simple and sensible met! 
than an unlucky theory." The cruelty of the 1 
ture machines, the absurdity of the doctrine 1 
active continuous extension, prejudiced botli Pea 
vail Pott and John Bell in favour of the bent j 
tion and its unlucky theory. Desaidt's meehanioj 
views were no less imlucky, scientifically considei 
but practically he had the beat of it, in that, ho^ 
ever GarcfuUy broken thighs ho treated in the hen 
position, the results can not be so good as in 1 
straight position, with average ease and skill. 
have elsewhere (p. 78,) commented upon Jol 
Bell's prejudiced opposition to bandaging a broki 
limb. The well-framed stiif case, with splints ( 
both sides and little pledgets of tow in the hollof^ 
the whole bound to the pillow, and the ^enerM 
diffused and genthj uniform resistance to coniracH 
were all the elements of a successful mode of trt 
ment, if the knee had not boon bent and the appi 
atua had been made to tit close, and gently to con 
press the whole limb, instead of being braced dow 
gently with ribbons, and friction relied upon 
prevent displacement. 

The contending theories and opposite modes i 
practice were put to a severe test in the wars of t 
first Napoleon. Whatever might be done wifl 
broken lower limbs in the bent position in civil p 
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tice, it was altogether inapplicable to the rude exi- 
gencies of the battle-field, the ambulance, and the 
military hospital,* Belloste Iiad early set an example 
of bold innovation : . . . " A soldier of the regi- 
ment of Conde, nam(>d La Tulipe, was conducted to 
this place with a comminuted fracture of tlie femur, 
about its middle T at once made vigor- 
ous extension, reduced the fracture, and applied a 
piece of linen, soaked in egg beaten up with oil 
[huiU rosat) and a small quantity of vinegar ; outside 
this, I placed some compresses, three or four suffi- 
ciently long bandages, and some pasteboard splints 
. The apparatus was not touched for 
twenty whole days." 

Eochet records that during his experience in 

♦ " In the early editious of this tlictiousiiy, J expressed a preferejice 
to Pott's method of treating broken thighs. More ex|)erien(;e, how 
ever, made me a con veil to the sentiments of I)esaultonthirtsnl)jcrt. 
Tlie terrible com])oimd fmctured thighs, wliich I had under my <vin: 
in the camjiaign in Holland, in the year 1^5l4, could not liavi; heen at 
all retained by any apparatus put merely u])Oji the tliigli iU«;lf. Tin- 
superiority of long splints, extending the \vhr)l«! length of tin" iinih, 
was in tliese cases jiailicularly manifest. With sudi splints, wlijr.li 
maintain steady tlie fnicture itself, tlie kncM.*, leg, ajikl*-, ;ind for, J, Mi«- 
|jaticnt may, in fact, even be remr)ved iijkju an v.uh-vm-.u* y U^ux oim 
place to another, without any considerable dini.in-li;in(-<: of i.\n- lir',k< n 
paii:. But, how could this be done in I'off.'.-i po.-iition, /;iUi -Ji'iji 
splints, mei-ely apj)lied to the thigli, an'oidin;; no M\,\fti\. »•» Mm 
leg, and not confining the motions of Iho kn«:<' .md f'loi. ' ;'.;if/.iii / 
Cooper's Dictionary of PractiwJ .Siirg«:ry. 7th ':dit.i',i, \,',iA',n^ P',;;* 
Page 568. 

t Quoted by Begin, Des Plai'r.- d-iiiin";-, ji. Jm* f',',t>tn,'ii,r.>h',t,< 
faites ^ PAcad6)nii: NatJoij;d«, d«: \I''d<'/i,i j,.., *A'A I' • !»',•»/ ., 
Baudens, Koux, M'd^:«i''n'-, P/4;;i/j; ''/.' . - ", i'.n; •iiiu r-^,;- \',j -, 
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ipain, almost all the comminuted fractures of the J 
thigh were lost. The Spaniards, ou the contrai-y, 
frequently wired them by placing the limb in an I 
immovable apparatus, made with tar, chalk, and I 
white of egg, smeared with a mixtui'c of oil and 1 
wine, and having holes in it opposite the wounds. | 
It was reserved for Baron Larrey, to introduce the 1 
practice on which the modem ti-eatment of fraotureAB 
was eventually based. He devised a method ofl 
fixing the whole Umh in a solid easing (composed! 
of compresses, bandages, and straw cushions, soaked I 
iu a mixture of camphorated spirit, acetate of lead,.! 
and white of egg beat up with water), which, I 
whether the fracture were simple or compound) 
was not removed until the period requisite for con.^ 
solidation of the bones had expired. How far hq 
cai-ried the principle of immobility, how little 1 
eared to examine and dress wounds in soft parts, 
long as theii' mutual contact was accurately main-' 
tained, and air excluded, is strikingly exemplified 1 
in the case of the veteran Delagc, quoted in one c 
my Lectures.* If it be objected to this exti-aordin-l 
ary case that it caunot bo accepted as a proof of] 
the value of a therapeutic method, I reply that i^l 
is only quoted as evidence of the strength 
Bai-on Larrey's criticism, on the necessity of i 
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exclusion of air ; and as a measxire of his 
igard for those so called precautions in the 
Management of wounds, which are in reality impedi- 
ments to the healing process. A surgeon who tre- 
quently inspects wounds, pays scrupulous regai'd tu 
their cleanlineas, and acts as if in constant fear of 
irritation, burromng of matter and allied evils, may 
be commendable for conscientiousness, and claim 
ci-edit for prudence, while he is in reality pursuing 
a meddlesome line of action, which is neither saga- 
cious uor economical. 

In 1837, the Baron advocated the immovable 

apparatus, on the basis of "more than twenty years' 

experience ; " and tn 1840, in giving the results of 

his visit to the English hospitals in 1826, he 8ay>; 

of the treatment of fractures :* "I confess that this 

branch of surgery is for from having attained the 

same degree of perfection in England as in France. 

Jtty immovable apparatus, which I have constantly 

employed with such great success, was unknown 

"t^liere. Having had occasion to employ it in Liver- 

I>ool and London, the English surgeons, who had 

tliemaelves invited'me, appeared very satisfied with 

Its aimplieity and solidity. They were not a little 

a-greeably surprised with its efficiency, when, on 

^-emoving it, at the period I had stated, the wounds 
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were found healed, and the union of the bones 
perfect, alike in shape and strength. 

The great surgeon's astonishment at his practice 
being unknown in England, could not have been so 
great as mine, wlien visiting in 1869 the clinique of 
a leading British surgeon, to examine personally 
into his method of treating compound fractures, 
which was supposed to be novel and scientific, I 
asked him what he thought of Larrey's method ; he 
replied with creditable candour that he had never 
road Larrey, and knew nothing about his work. 
(Charles Bell was right when he wi'ote* that '^ those 
who are ignorant of the history of the art, and 
not awaro of the observations and discoveries of 
the groat men who havo preceded them, are in 
constant danger, m straining after new inventions, 
ui' only restoring what lias been discov(T(Ml, tried, 
and rejeetecl before tlieir time." 

The Essay from \rliicli F liave just quoted, was, 
like all Sir (Iharles r)oll's wvitiui>'s, a model of clear 
expi'ession and line reasoning, inspired by the 
bi'oadcst, deepest, ])i!r(^sl love of* truth ; it was the 
produetion of a <;'oiiias, an artist, and a philosopher 
in one: of a suri?'(uai endowed with a enltivat(Kl mind 
and skilled hands ;-- vet in this matter of iraoture of 



* (Jl)sorvations on injiiiios ot' tlic sjiiih- ninl ot" the tliii^^li-hone. 
f^'iuhm, 1824. Pivfacc. P:i*;v v. 
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the limbs, Charles Bell was too warm in the vindica- 
tion of his brother John's claims against Sir Astley 
Cooper, to see the whole truth in all its bearings ; 
assuming that John BelPs works are incomparably 
superior as literary productions, and as a body of 
surgical teaching to Sir Astley's, it is to be regretted 
that so fine an intellect as Charles BelPs was much 
occupied with discussions of priority and rela- 
tive personal merit, which amongst contemporaries 
are never productive of practical advantages, and 
usually of much personal animosity. A similar dis- 
cussion was carried on thirty years later between the 
pai^tisans of Velpeau and Seutin.* 



*The idea of treating fractures by means of an immovable appara- 
tus is a very old one. M. Amed6e Jonbcil comnnmicatcd to M. Hi])p. 
Tjan*ey that Persian surgeons scarcely ever change fracture appa- 
ratuses during the whole course of • treatment. Par6 (Euvres 
Compldtes, ed. Malgaigne, vol. ii. p. 306,) gives a ])rescripti()n in 
imitation of Hippocrates for making a solidifiable mixture, to be 
spread over the nose when fmotured. Amongst other things, it 
contains Armenian bole, alum, and white of eggs, and is vaunted as 
Iiaving " puissance de rei)ercuter et repiimer la fluxion, astraindro, 
tarir, et desseicher Fhumeur ja deflu6, et aider ^ tenir les os en leur 
lieu." Wiseman speaks of a fracture of the femur in a boy being 
successfully treated by an immovable ajjj^aratus constructed with 
whites of eggs, &c. Sedillot (Gjizette M6(licale de Paris, 1838, }>. 
135, and Trait6 de Med. Oi)er., tome ler, p. 67,) had the opportimity, 
after the siege of Constantine, of examining an immovable apparatus 
tliat liad been ap])lied to the broken ami of one of the natives. The 
ancient, no less than the modem Greeks, according to De Pouquevilie 
(Voyage en Grdce), emj)loyed a permanent apparatus, which was 
applied soon after the receipt of injuiy, and which, with perfect 
security, enabled the patient to move the limb in any direction ; foi- 
the purpose of consolidating the apparatus, which was not removed 
from the moment of its applicati<jn to that of perfect cure, a compo- 



pey's immovalile apparatus for fractm-es, in spitf 
of imperfectionSj possessed such practical advan-J 
tages, and had done so much to lay the foundation o 
a new system, that it was in no danger of beiii 
forgotten. The siege of Antwerp presented 
excellent opportunity for re-examining the vexe( 
question of the best method of managing gun sho| 
fraotiu-es, and the Berlin School under DiefFenbaolq 
had revived and modified the old plan of encasi 
broken limbs in plaster moulds ; but it was left ' 
the surgeons of Pai'is and Brussels, to discuss i 
establish on a basis, at once scientific and practict 
the first principles which should govern the treati 
ment of fractures with or without complications. 

sitiou, into whicli mastic entered largely, was used. Dr. Fape 
(Lettciu sullo Stato delio MediciuB net Regno di Tuniai, al I 
BBraellotti, Bieua,1821,p. 103,) Htatea.tliat among tte nomadic triTx 
in the interior of the kingdom of Tunis, it was cuatflmary to t 
fractures of the limba with plaster or mortar, jiist as w^ls b 
required. In the work of Sir George BallingaU, already quoted, t 
Rnd at page 368, " Tlie practice of euveloping fractured limbs i 
splinte and bandages, without undoing them for weeks together 
akin to that followed hy the natives of India, of inclosing fractura 
limbs in moulds of clay. Of the successful i-eault of this practice 9 
remember a remarkable instance in the case of a little boy, who n 
brought into my tent one miiming, having been run over by a 
in the line of uiarch, and having sustained a severe compound fi 
ture of the leg. I was preparing to amputate this boy's limb, whe 
his parents came in and carried him away to the potter in an adjoil 
ing village, who enveloped the leg in clay, and, I believe f 
cured the patient." lu Cheseiden'a Anatomy, allusion is made to tl 
treatment of fractures with rags dipped in a mixture of flour a 
white of egga, pursued by a bone-settor of Leicester. Fod6r6, quota 
in Velpcau's Lecoua Oralea, relates that, as far back oa tlie time a 
Hippucratos, a class of Iioue-setlera were in the liftbit of troallnjB 
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Velpeau* was one of the first (1830), to employ 
Larrey's apparatus in civil practice, hut l^erard 
(jeiine)t three years later, made the most convinc- 
ing demonstration of its merits, and particularly 
insisted '^on gradual and uniform compression as 
prophylactic and therapeutic in fi'actures, com- 
plicated with swelling. J Still, LaiTey's plan was 
only a favorite with a small minority. As hitherto 

fractures witli a pennaiient apparatus ; aud Prof. Biagi {Del Trat- 
taineuto di alcuue Fi-atture con PAppareccliio iuaniidato, Lettera al 
Prof. Antonio Ilaikem : Fireuze, 1843) concludes a valuable clinical 
l>aper on the advantages of the starched appai-atus in the treatment 
of fractures with the following remarks : " Were it not for the 
reprovahle tendency which men have of always despising those 
things which have not the api>earance of the si)ecinus and the sublime, 
I certainly think that we should, long ere this, have discovered the 
mdimental idea of this surgical proceeding, in the humble practice of 
our })easant8, who have long been in the habit of encasing broken 
limbs in tow, soaked in white of egg, and sunounded by circular 
bandage." Muttray, De cruribus f ractis gypso liquefacto curaudis 
(Dissei-t iuaug Berlin, 1831.) Simie observations by Richter on the 
same subject are contained in Abhaudlungen aus dom g«"biete der 
practischen Medicin und Chirurgie (Berlin. 1852.) For a notice of 
these works, I'ide Malgaigne, in Gazette Mcdicale. 1832, ]). r)25, and 
1833, p. 2S5. Aiguilhon, M6moire sur le Traitement des Fractures 
par rAp})areil Inamovible en Pa]^ifr Auiidonne, par M. Ijsav^'ier. 
(Gazette Medicale, 1838). Lafargue (de Saint-Eniili'>ii,) Api^aieil 
Inamovible, instantanemcnt solidifiabhi. 'Mnntpolli'-r, \^'Mf., S*;ijtiri, 
Du Bandage Amidonno ; ou, Recueil da t-mtf^ los Pifj':"K ronip'M6<-H 
depuis son Invention jusfju' ^ ce jour. (linixelU;--;. I -40;. 

* An account of this exjjfiieucf; of M. V^:lj>e;Hi ju th*: ffopit;iI 
St. A ntoine was published by hi. "> /"/>/<'r//^, M. Hipp, FoMriii«T, in Hi^- 
Jounial Ilebdoniadaire de Mcd'riii*;. l'-,3". 'loiiKt vjii. p. W'j. 

t M6moire sur PApjjai'iil Ihamovib]': d.-mx U- '\'i:i\U:i,itnii. rj... 
Fractures (Archives GenuraJ^-s -J*: .M6d<f:iii«-. Wm*:, '.idn-. 'Iouh- 
ii. p. 218.) 

I ()], ;ii P. ;jw;. 
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put into practice, a sine quii won was exclusion of 13 
wliole limb from view, whether wound existed ( 
not, during the whole period requisite for hod 
reproduction. General experionce made surgec 
hesitati^: trO adopt so bold a practice, a state of doutf 
which resolved itself into decided opposition, so s 
as cases became known in whieli swollen 
wounded limbs had suffered during the long con] 
raeut in the solid casing. Velpeau* clearly perceiva( 
and tersely insisted on, the great value of compre 
sion in the treatment of contusions with inflltratii^ 
and swelling ; but it was reserved for 8eutin,t I 
pupil of the elder Larrey, so to modify the olig 
pasteboard apparatus as to mate it possible t 
the limb with sufficient fii-nmess, while gently i 
uniformly compressing it, and yet admit of eat 
examination without disturbance of the containai 
parts. To strengthen and bind the apparatt 
Seutin employed starch, and just as in Pott's ca* 
the majority of surgeons were only struck wilJ 
the novelty of the bent position, and disregardaj 
the great precepts of immediate reduction and 1 
employment of splints of sufficient length to embiw 

* " Le r^solutif par excetleuce duna les caatufdous avec infiltntb 

et goDflement, c'eat la comprettion." Telpeau Ltgoos otsles { 

C Unique Cliirurgicale, BruxeUes, 1841, Page 43b, we also page 8 

tTraitfide \a mfithode amovo-inamoviLle par la Dtieleur Sent 

2ine Editioji, liruxelles, 1861. 



tlie joint above and below tlie injnrv, so in SiMitin's 
case starch was the comparative novelty, and starched 
l)andages become the fashion, while the essentials of 
his teaching were all but entirely overlooked. If the 
limb is to be saved, taught Soutin, always reduce 
immediately, do not be deterred by wounds, swelling, 
and blebs, — close and compress, and tix the joints 
above and below the fracture witli pasteboard splints. 
Scarcely any one went deeper than the starched 
bandage which, being of itself quite unequal to 
maintain a broken bone at rest, soon fell into 
merited disrepute. 

Seutin was a master in surgery ; his labours 
were not altogether unavailing in founding a school* 
which however his contemporary, Malgaigne, 
strove hard to demolish before it could be 
firmly established. Full of learning but deficient in 
judgment, a keen critic but an awkward manipu- 
f later, Malgaigne exercised an influence on the 
surgerj' of France, from which it has scarcely re- 
oevered. His commentaiy on the Morks of Ambroise 
Pare is a monument of erudition, but his Treatise 
^om Fractures and Dislocations is a singular specimen 

poor surgery. Unfortunately, its fascinating style 
parade of learning misled most readers, and 

See Crooq du traitenient iles fi':ictut'e>< dof^ iiieiubrcs, Binixelles. 

L. 
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the doctrines of Larrey, Velpeau, and Seutin 
received a check, from which they have not yet 
entirely recovered. 

It really seemed at one time as if the discussion 
on the different methods of treating fractures were 
destim^d to be interminable. Just as John Bell had 
charged the practice of Desault with cruelty, Mayor 
the chief advocate of the suspension plan, attacked 
Seutin's method as " ce rude et perfide inamovible," 
failing to perceive that hypmarthesis and circular 
compression, far from being antagonistic agencies, 
are theoretically reconcilable, and practically 
capable of very useful co-operation in securing 
the most perfect rest of an injured or diseased limb. 

In the treatment of fractures of the thigh, Duver- 
noy's loii.!^' splint, adapted by Syiue and Listen, 
deservedly f^aiiUMl in repute over the maehines con- 
trived on tli(^ principle of tlie double inoliued plane ; 
but the introduction of the iVlacintvre,* for tract uros 
of the leg, and the persistent favor in which William 
Sharpe's spliutst are held to this day^ dimmed the 
perception of the great pi'inciples on Avliieh the 
treatment of fractures slio-ild be btised, — circular 



* I)csciij»li()ii of ;i rt])liiit invented for the treatment of fractured 
linilis, h\ J.'uues M;u-intvre, 8vo. Newcastle, 1825. 

+ •■ Acc'fuiit of n new niill:-Ml '.f hcatin,"^' frartui'ed li'irs,"' 1707. 
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compression and fixity of the joints above and 
below the seat of injury, regardless of complications. 

The stem exigencies of military practice had done 
a good deal to dispel the fallacies which prevailed 
during the wars of Napoleon and Wellington. 
Allusion has incidentally been made to the surgical 
results furnished by the siege of Antwerp in corrobo- 
ration of Larrey's practice, but it was not until the 
Crimean war that any considerable progress was 
made towards the settlement of the great question 
in dispute. In Pirogoft''s hands* the plaster of Paris 
apparatus was established as the best means for 
treating fractures on the battle-field, and subsequent 
campaigns have furnished evidence in conformation 
of that decision. 

Of the comparatively small number of converts to 
the principles of compression and immobilization, 
verv few indeed assented to them in cases of com- 
pound and complicated fractures, the treatment of 
which may now profitably be made the subject of a 
brief review, 

John Bellf taught that ''a compound fi'acture 
may frequently be made to adhere. This is always 



* Kliniscbe Chirurgie cine Saiiinilimg von Monographien von 
Nicholas Pii'ogoff Leipzig, 1854. Zwcites Heft. Die Gypsklever- 
band bei einfacher and complicii'tcn Knochenbriichen, &c. 

tOp. ciL Vol. ii, page 60JK 
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to be your object Whon tho woum 

is not lai'gt!, thi; tlesh is cut, and not tnurh lacerate) 
it is not only possible to make it adhc^re, but ] 
tectly proper (after reducing the bono,) to bring t 
lips as close as possible, and stitch them togethd 
. . . . "When after a more terrible accidenj 
tho lirab being tora by machinery, or by carriagi 
passi]ig over it, the laceration is great, you rnay I 
able, with the help of the needle to bring twfl 
points of the wound together, but the sides \ 
seldom be made to meet fairly, stitches arc soldoii 
useful; the sides of the wound arc to be geners 
supported by laying small and thin pieces of lint o 
each side of the wound ; these pledgets of lint r 
soon soiled with blood, whicli unites and adheres to 
the open pai'ts of the wound. By making small 
rolls and compresses of linen and soft lint, which 
you lay upon the edges of the wound (at those 
particular parts where you apprehend a gaping of 
the lips, as when you apprehend that suppuration 
and cavities will form,) you keep the parts very 
cloa<; .... The staady firmness with which 
you support tiio parts helps the adhesion, prevents 
suppuration, and liinders an effusion of blood to 
the limb ; over all, you may pour a Uttie of some 
spirituous* balsam," The am-gical i)riuciples on 
which thi« advicf is based are aeicntitie, and ttie 
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practice taught is sound ; proving how far the dis- 
tinguished author was in advance of his time, how 
much has been lost by imperfect acquaintance with 
his writings. The practice of closing the wound 
of a compound fractui-e by lint soaked with blood 
is generally ascribed to Astley Cooper, but clearly 
belongs to John Bell, who also had very definite 
and accurate ideas on the value of compression in 
promoting adhesion and preventing suppuration and 
swelling. In the discussions on this subject, which 
were so rife at the commencement of the century, 
many doctrinal errors and absurd practices became 
current; but, though temporarily obscured, the 
simple truths of scientific surgery were not lost. 
Thirty years ago, Mr. Amesbury* rightly insisted 
that in the treatment of compound fracture, " The 
great objects to be accomplished in dressing the 
wound, are to approximate the edges of the 
integument as nearly as possible, and to exclude 
the air." He recommends the wound to be closed 
with dry lint and plaster, and to be kept dry, 
and if there is no particular irritation, the dressing 
is directed to be left for ten days. The dry and 
infrequent dressing here prescribed, would ensure 



* Pi*a(jtical remarks on tlie uiitm-c and treatment of fractures of 
the trunk and extremities, by Joj^eph Ameabury, Ijondou, Loni^man, 
1831, vol. ii. p. 677. 
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closure of the wound in the majority of cases of 
compound fracture ; but the fashion for water dressing, 
scarcely more favourable to healing than poultices, 
was fatal to the establishment of sound principles 
of treatment ; and to add to the mischief, almost 
everyone seemed a victim to the prejudice that 
in compound fractiu'e, especially if accompanied 
with much swelling and displacement, the wound 
must be left open to admit of frequent inspection 
and dressing ; to fulfil this imaginary urgent require- 
ment, a multitude of contrivances have been devised, 
which reflect credit on the mechanical ingenuity of 
some of their authors, but generally furnish conclu- 
sive proof of faidty physiology and unwisely tam- 
pering surgery. 

But of all the remarkable theories and prescrip- 
tioxis proiiiulgat(Ml for the treatiiionl of compound 
fracture^, noiK) ]i;is ever rivalled rrot'ossor Lister's.* 
''hi conductiug tlic trcalinent, tlie first object must 
be the destruction ol' any septic germs wliicli 
may have bec^n iiiti'odiu'ed into the wound, either 
at tlie iiiomcut of the accident, or during the time 
whicli has since elapsed. This is done by introducing 
n'irholir. naif I of (nil xtrcuufk iiifo all accessible recesses 



* Oil tlie ant isi'piic prinripK- in llic practice of surgery by Joseph 
Li.^tcr, K.^.|.. K.lx.S, L<i,n;f, iSf.;. V..1. ii., |Mige 353. 
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of the wound^ by means of a piece of rag held in 
dressing forceps, and dipped in the liquid."* 

The principles of rest, position, pressure, and 
exclusion of air, union by the first intention, and 
the glorious simplicity of scientific surgery, were 
all to go for nothing iu the presence of the heroic 
advice to cauterize wounds, in the hope of destroying 
Pasteur's hypothetical germs. As might have been 
supposed, the great therapeutic piinciples have 
survived, and after successively diluting the acid, 
and employing a variety of protectives against its 
irritating action on the living tissues, M!r. Lister 
statesf that he now uses a solution of carbolic acid 
not stronger than one part to 100 of water ; and he 
adds that '' in direct proportion to the weakness of 
the solution used and to the smallness of its oppor- 
tunity of acting on the tissues of the part, is the 
satisfactoriness of the results obtained, provided 
that the essential object of avoiding putrefaction be 
secured." In one of a series of papers on '' The 
present State of Surgery in Paris," which I pub- 
lished in 1867, the following passage occui-s, J'' for 



* Tliat there mi^ht be no tloiil)t .as to tlie strength of the caustic 
to be employed, Professoi- Lister directed that the li([uid to be used 
should be j)rei)ared by adding a feio drops of vjuter to the crystalized 

aoiiiL 
t AddrasB on Surgery, to the British Medical Association, at 
"a the British Medical JounioU^ August 26, 1871. Page 

+ Laticetj 1867, Vol. ii., page 3J)3. 
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the last six years an antiputrescenf* lotion, contiiin- 
ing one part of carbolic acid to 100 of water had 
been regularly employed in dressing wounds in M. 
Maisonneuve's clinique* with the best results/' On 
none of my visits to tlic Hotel Dieu in former years 
had I seen wounds look so well, and there could be 
no doubt that the old antiseptic^ practice with a com- 
paratively new agent had been generalized by 
Maisonneuvc, with manifest advantage in resisting 
the pernicious influences of an unhealthy hospital. 
The sensational circumstances under which the 



* The italics are iu the original i)aper. 

t Vjiu Swieteu advised antiseptic applications in very bad compound 
fractures (quoted in Percival Pott, Op. cit. Vol. i, page 4.')1), Burg- 
gracve (Le G6uie de la Ohirurgie Gaud, 1853, page 42), advises the 
application of liydrochloiic acid and honey as a topical preventive of 

purulent ab«ori)li(ju [\\u\ hospital gau'^nene. With the same inten- 
tion Sodillot (de I' Iiifecliou purulente uii ju'oemie, Paris J 849, page 
503) rec(niiJiien(led llie ai»|)licatioii to .sn[)i)urating surfaces oi aromatic 
wine, and denx-tiou of Lark with or without the addition of sulphuric 
acid, sulpliaie of (■o])j)er, or corrosive suhlimatt^ Pliilippe Boyer ad- 
vised the use oi the chlorides to counteract the putridity of the blood, 
and Gerdy ((.'hirur;ij:ie pratiijut; couiplote, Paris 1853, Vol. iv, jiage 
I4f)), ui-^^eil that tlie tivatmeiit of suppurations I'eijuired, anuaigst 
other means. •' les deteisit's et les r/^.s'?'////v^//<^s' : '" surmcal literature 
abounds in ivcoids to ]>rove that the same princii)les have been 
carried <>ul with a variety of disinfcr-t iiiii- materials, such as benzoin, 
rlav, Bur;/und\ i)it<.'h. and tai-. To the loni( hst of disinfectants in 
ireneral use. chloralum has l.itelv been added. Leavin<i: to larger 
experiences the dcteiinination of its ])i-ecisp yalu(\ 1 can contidently 
state, after rt'i)eat(Ml aud careful trials, that for sui'^ical and doinestic 
jurposcs, rhloralum is an excellent antiseptic : its chief claims 
to ])i'eference are its fi'eiNlnnj fri»m odour and from poisonoiis 
'jualit'c- : and under it.. us(> wound.., pi-c\ ioii.^ly unhealthy, pr«>gress 
.idmirabK. 
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antiseptic system was revived in this country, excited 
an amount of interest which has detracted profes- 
sional attention from great surgical principles. Rest, 
position, pressure, and exclusion of air, in healtliy 
houses or hospitals, conduce to the healing of the 
majority of wounds. Pyaemia, eiysipelas, sloughing 
phagoedena, and their allies, are diseases directly 
produced by the circumstances of unhealthy 
hospitals. In preventing these diseases, antiseptic 
agents are of great value ; but it must be borne in 
mind that their use is not necessary in the practice 
of surgery out of unhealthy hospitals, or in the 
absence of other unhealthv conditions. 

The disturbing influence of the carbolic acid 
controversy on th(> general practice of surgery has 
been especially marked in the treatment of com- 
pound fractures of the limbs ; carbolic oil and 
putty, preservatives, gauze, and spray, have de- 
tracted attention fi*om the real essentials of atmos- 
pheric exclusion, rest, position, and pressure ; funda- 
mental principles have been lost sight of, and a 
number of theories and appliances liave acquired 
unmerited, but happily ephemeral, repute. 

This retrospect is not presented as a complete 
bibliographical and historical accoimt of the numer- 
ous methods of treating fractures. The aim of the 
criticJal survey has been to point out essential differ- 
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ences, compare their merits, and trace out the causes 

of their defects, in search of therapeutic geaeraliza- 
tions. 

Throughout the study of this subject, nothing is 
more remarkable than the paralyzing influence of 
routine, and the disturbing effect of plausible inno- 
vations, — opposite evils due to a common cause, lack 
of independent and ripe thought. Most persons, 
whatever their calling, prefer to have their thinking 
work done for them, and hnd it most congenial to 
their taste to move along in obedience to traditional 
impulse on beaten ways ; — hence a chief cause of 
the disinclination to reform, characteristic of all 
professions. In proportion to servile obedience to 
authority is the tendency to fly to the opposite ex- 
treme, once the yoke is broken ; — credulity and infi- 
delity arc extremes that often spring from and 
rev(U't to, a couimon source. The greatest safe- 
guard against these pitfalls is a knowledge of 
history, to (insure against errors and fallacies long 
proved to be siicli, and to render possible the cumu- 
lative growth of wisdom. No profession demands 
this testing and correcting, of present by past expe- 
rience more than our own ; in no profession is it 
practisi^.d less. The distinguished surgeon who was 
intent on a series of original (niquiries on the treat- 
ment of compound fratjturi^s. and knew nothing of 
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« 

the works of the elder LaiTey and his school, was in 
a position scarcely, if any, better than that of an 
engineer who miglit profess a novel tiiTangement 
for the application of steam power, whil(> totally 
ignorant of the discoveries of James Watt and the 
Stephensons. 

The time has gone by for ever when a surgeon 
who aspires to the position of a teacher can with 
impunity affect to despise einidition ; but no 
amount of intellectual acquirement can dispense 
with the necessity of skilled hands. Unfortunately 
manual dexterity and intellectual accomplishments, 
ingenuity and judicial impartiality do not often 
co-exist. 

But of all obstacles to progress, none has been 
more powerful than the narrow and exclusive ten- 
dency of most minds. Impatient of results, ciuious 
and eager for explanations, men are veiy apt to 
jump at, and be satisfied with, partial truths 
and guesses, and to embrace ingenious theories 
which, in a large number of instances are 
destined to prove unlucky stumbling blocks in 
the way of progress. The scheme of nature which 
we profess to study is large and comprehensive ; 
a marvellous spirit of unity pervades the design, 
a multitude of means infinitely varied in their 
combinations are in operation to produce the results 
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wo witnesR and desire to imitate ; and a spiij 
of naiTOw exelusiveneas is fatal to the. attempt. 

The habit of predicating pathological efifeets froi 
physiological premisses, of reasoning on disease 
proceases in tlm human body from the effecta i 
experiments on iinimala, has been a fertile souroe i 
error in this as in many other departments of med 
cine ; to wit, Pott's exaggerated idea of the iuflueno( 
of musoulai' action, and Duhamel's and Dnpuytreu'J 
unlucky theory on the provisional callus, which e 
far fl-om being a physiological necesaity of bonfl 
repair, is a pathological condition due to iraperfec 
contact of the severed fragments. 

The difficulty inseparable from the treatment t 
some fractures on any method, and the fact that manJ 
surgeons are very imperfect mechanics and are nuM 
able to make a fracture apparatus what it should ba 
— a perfect piece of handiwork, have acted as two ad; 
ditional sources of confiision. Some plans have heet 
condemned for faults due to the imperfect manner id 
which they have been carried out ; while othei 
have been judged with scarcely any trial at all ; i 
the critics have taken refuge under the dolce j 
niente shelter of expectancy, which is so &equeatlj| 
a mere cloak for incompetency. It ia in the matter 6 
fractures as in so many other departments 
medicine and surgery ; physical diagnosis 
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pathological enquiry, as comparatively easy and 
fruitful of results, have tempted many sanguine 
and industrious workers, when the slower, more 
complex, and intrinsically more difficult work of 
treatment has been comparatively neglected. 

To say that a fracture, or a constitutional affection, 
may recover with very little aid to the natural 
powers, and that, therefore, the case may be left 
to nature, is to form a narrow and unjust estimate of 
the functions of true art, and to underrate our powers 
to mitigate evils of great, though not always of 
primary, importance. Freedom from physical pain, 
mental ease, the prevention of the slightest defor- 
mity, are objects well worthy of attainment, and can 
only be secured in many cases by the most gentle 
and incessant care, by a clear comprehension of 
therapeutic principles, and by attention to tlie 
smallest particulars in carrying them out. 

The therapeutic principles which should guide 
the practitioner in the treatment of fi'actures, have 
been shown to be few and simple ; the means for 
carrying them out are various, and a combination 
of them may be, and often is, necessary to secure 
the great end, — perfect and immovable contact of 
fragments. In the upper limb advantage is taken 
of muscular relaxation, by applying the apparatus 
so as to keep the joints in the bent position ; in the 
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low(T limb suspension is an invaluable aid, in 
s(»curiiig thv bont^iits of rest and position by an 
jippanitus moulded to the irregidarities of the in- 
jured limb. Tliosc^ who may still prefer to use the 
long splint for broken thighs, the Macintyre or 
otlicr apparatus for the leg, will derive great as- 
sistiuice from first applying wet pasteboard or 
gut la percha splints, lined with lint or cotton wool, 
around the iraetnro, fixing them with gently com- 
pi-essing bandage, and abstaining as much as possible' 
from interference^ with the apparatus. 

These rul(\s Jip]>ly to compli(*ated as well as to 
simple fractures ; the gi^eat object in compound 
ones being to close the wound, reduce them to the 
simple* eouditiou. uud treat them on the general 
piiii'-iplo lili'eiidy iaid down. 

To lli(» deveiopineul: of those therapeutic prin- 
(*ipl('s these liM-nnw-^ are dev(»l(Hl ; sonu> of the 
nraciicai (h'tails joi' eairvini'' them out have been 
i!na\nid:il)|y 0:1,. .I'm!. -nid i; is with a view to sup- 
pi. iiienl il'.» Hi'licien«-v. ih:it :lie loMi/winu" section is 
a(hi<<l. 
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Practical Dikectioxs for the Coxstrvction of 
Apparatus for the Treatment of Fractures ox 
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riacticJil Diivrtiniis t'nr llir (.'uiislniclioii i»t' ApiKir.itus tin tin- 
TifatiiU'iit i)f l''r;u;t mcs um tin* ])i'iinii>l(':^ ('\|MUiinltHl in l*;nt I. 



1. 

Moulds accurately fitting the surfacio of a hrokeii 
limb, are best adapted to fulfil the great object, of 
keeping the surfaces of a fracture iu close and 
immoveable contact, after reduction lias been 
effected ; those moulds are preferabhi which combine 
sufficient strength with facility for examination of 
the limb, and for adaptation to the diminution of 
size which takes place in (fonsciquence of the subsi- 
dence of swelling, or of the shrinking of the soft 
parts, due to absolute rest and continuous though 
gentle pressure. 

Wood and iron arc* nol so well adaptcul for those 
pui'poses as substances which arc^ pliant wluni ap- 
plied to th(* limb, and speedily ac([uir(i solidity 
Amongst the uiost available and (^fficicnit of the 
materials introduc(Ml at various times foi- Ihcjse 
purposes, are pasteboard, jdasler of Talis, pap(^r, and 
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giitta pereha ; the uses of tlie two last are compara- 
tively limited. In military practice, plaster of Paris 
moulds are the best ; but a pasteboard apparatus 
is the most serviceable one for the treatment of the 
great majority of fractures. 

IT. 
PAPER SPLINTS POR FRACTURES OP THE HAND. 

Paper can be relied upon with certainty for 
fractures of the lingers, and these are better treated 
with gummed paper than by other means. In case 
of emergency^ and in the absence of other materials, 
many other fractures can be treated with splints 
made with layers of any paper, gummed or pasted 
togcither, in sufficient number and thickness, to 
s('(Mir(' tJK^ dc^^in^d s1ron<j;th. 

Assiuniii'j; ilic livsi plialanx oi" tlie index lino:or 
to \n'. hi'okcii and apposilion of tlic fragments ao- 
(!iirat('l\' eHVftcML tjic liiio'fM* is to bo covered witli 
11 thill layer of iin(^ cotloii wool, lint, or dean rag, 
(•xtciidiiiL;,' from {ho tip to an inch and a lialf aboA'^e 
til'' !( II !:«•!<!<'. iSli'ips <)t' (•()inni()n writing paper, cut 
tin- M-iin-ili ol' {\\i) lint cuviM'ing, and the width of the 
iiiiMi r. .i»-(' to ])(• ^'iiimnt'd on both surtacos and laid 
oM^v t",\i'\\ niiicrto i'nvm two splints ; eight layers of 
|)a|)i'r wiM l^^ sn1?ici(^nr i'nv oiwh One of the paper 
splints is now to be placcMi on the dorsal, the other 
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I the palmer, aspect of the brokeu linger,- whicff 
lot to be stretched out t3 umiatitral straightness, 

iot held 80 as to preservi? the slight natural curve. 

Fith a bandage, not wider than three quarters of an 
Inch, the paper splints are fixed in position, being 

jcurately moulded to the part with the gently 
fnd evenly compressing bandage. Care being 

ken that the paper does not overlap or quite 
beet at the sides, narrow spaces are left, with only 
he thickness of lint next the akin and the covering 
fendage, along which a director or pair of blunt- 
fainted scissors can be readily passed to open tho 

ise, if necessary, without destroying the splints ; 

I whole can be re-adjusted so as to maintain 

aamobility if the soft parts shrink ; and it is 

wential to suecoss in tho treatment of all fractures, 

tat accurate contact be maintained between the 
h-Q limb and the enclosing raoidd. 
' When the broken finger bone is united, it is 
laportant to bend the joints gradually, but per- 

stently, to avoid rigidity, which is frequently an 

istinate and unpleasant sequel, sometimes a serious 
feie, of these comparatively trifling iujuries. 

Fractures of the metacarpal bones and of the 
JItumb, may likewise bo treated with perfect success 
fith paper splints, but in those eases it is indispen- 
Rblu to fix (he wrist; this can be done by iqiplylng 
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the layers of gummed paper on the dorsal and 
palmar aspect, Avitli intervening cotton wool to a few 
inches up the foreai*m. 



PASTKKOAHD APPARATUS. 



The materials requisite for the construction of a 
pasteboard apparatus are 

a, — Cotton wool, or soft tow. 

b, — Bandages. 

c. — Pasteboard. 

d. — Starch. 
a. Cotton ivool. — The best and most convenient 
is the cotton wool as sold for the use of jewellers ; 
the thin layers in which it is subdivided, with inter- 
vening sh(H*ts of tissue^ paper, are a liandy form for 
(^uv(^l()piiig a limb. Two layi^rs of lliis wool, willi 
a litth' oxli'a ovch" bony projections it' ver}' marked, 
are a siiJH(;ioJil protection foi' the limb, and it will 
be found most coiiv(^uioiit to surround it with llie 
desired thickness ot wool, ^u soon as reduction has 
be(»n (^Heeled. Cotton wadding, or sot'l tow answers 
the purpose in tlie absence of the jeweller's wool ; 
and in case of compound fracture ilie chlorahnn wool 
would be preferable, as coiubining tluKidvautages of 
an antiseptic, witli sol'tness for uuiforin compression 
and nnperiiii'abilily In air. 
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I 71 Bandoffes.— These slioiild be made of un- 

bleached calico from six to eight yards in leugtli, 
and not more than two inches wide. Good bandag- 
ing is the very essence of an efficient and comfort- 
able fracture apparatus. The great object is to 
cover the limb smoothly and wltli the least chance 
of displacement ; lightly, but decidedly, compressing 
every part, so as to adapt the apparatus to 
prominences and depressions, without constriction. 
This can only be done by training of the iingera, 
and refinement of the sense of toucli, by careful 
and persistent experience. 

I have been in the habit of convoying' to ray 
pupils the difference between a compressing and a 
constricting bandage, by a comparison whicii for its 
Bxplicitaess appears to deserve repetition ; aaaumlng 
that you meet two friends, one u lady for whom you 
entertain a high and warm regard, the other an old 
and attached schoolfellow ; in shakiug the lady's 
band it ii^ pressed lightly and evenly in every part ; 
the old playmate's is squeezed across the knuckles ; 
the fii'st named pressure employed in surgical 
banda^ng soothes and heals ; the second constricts, 

fpaiii, and is imendurable. 
verses are objectionable in bandaging. It 
tt all they must always be on the most fleshy 
of a limb, to avoid tlu' ri-;k of unduly presaia|« 
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on the boue with (he douWe fold of the reverse. 
After a short trial it will be found quite easy to 
bandage a limb throughout, without any reverses, 
by a succession of figures of 8. This plan not 
only has tlu^ idvantap^o of ensuring more perfect 
equality of pressure, but of lessening the chance of 
the turnsof the bandage slipping, and proportionately 
increasing strength. 

c. Pasteboard. — The pressed and polished mill- 
board usuall}' sold by stationers is not so well 
suited for surgical purposes as rough unglazed and 
uncompressed mill-board, in the early stage of 
manufacture, just as it leaves the vat ; one eighth 
of an inch is the preterabki thickness. For some 
purposes, especially for making back splints for frac- 
ture of the thigh in the udult, a greater thickness of 
board i.^ required, but tiiat is bi'st secured and witli 
ieasl (diance oL' breakage, by employing two, or in 
(xceptionai cases three tid(*kuess(^.s, of the material 
above referred lo. 

In making tlie splinls il is uot desirabh^ to use 
a knife, or plicu's to eut the [)asteboard, but to 
break it b} bendiui; it sharpl} o\ er the edge of a 
table once or lAviee, until il eau be torn along tlie 
lineoi indeutaliou. The ragged i^dge thus left is 
usi.^ful ill al)S()rl)iii<;' moislure an<l iiasteiiiiig the 
-Mririiiiiu oi lii'- ^|jiinis. i'lually servieeabh' hi 
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giving out moisturo and favouring tlu^ iiroccsvS of 
drying and liardening ; but tlio chief value of the 
torn and jagged edge consists in tln^ facility it 
affords for moulding the apparatus to tlie shape of 
the limb, without the risk of thick «nd hard edges 
indenting the soft parts. To perfect tlie bevel 
of the edges, it is well to tear off a little of the 
pasteboard from one of tlie surface >s for about half 
an inch from each margin. This is most easily 
done after the j)rocess of softcniing. 

The pasteboard splints require to be wt^l soakiul ; 
this may be done in a few minutes b)^ pouring 
boiling water on them, after they have been made 
to the shape required for tlu* jDarticular case. 
It is convenient to lay the splints at the bottom of 
a foot-bath, or of a sponge-bath, or on a metal tray, 
while the water is being i30ured on them ; the 
kitchen sink is a generally convenient place for the 
same purpose ; a bucket, or basin is objectionable 
as very likely to break the pasteboard. 

In binidaging the soft splints to the limb, the 
surgeon and his assistant should mould the edges to 
accurate contact with the cotton wool, with which the 
limb has been previously covered. The efficiency 
of the apparatus in preventing displacement is in 
direct proportion lo the* i)erfecti()n with which it 
fits the limb. :iiid (he i"euraf<- iiieetv of the circular 
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compression ; this requires that the hovelled edges 
of the softened pasteboard be inoiUded during the 
I)roce98 of haudaging. 

Size of SpU7its. — This must be regulated according 
to tho 81150 of the limb to be encased, bearing in 
mind that not less than an inch should interveue 
between the splints in front, and a (juarter of an 
inch at the sides, or behind, to allow the apparatus to 
be slit up iind opened without i-emoval or difficulty. 

The length of the splints must, as a rule, be 
snffioiont to fix the joint above and below the seat 
of fracture. When th<! femur is broken the I 
must invariably be fixed ; so must the should 
when the humerus is broken above the midiB 
lino, and the knee in the great majority of fi'aotnre 
of the leg. 

Starch as prepai-ed for laundry purposes, but! 
littlo thieker, is lightly smeared over the banda^ 
in ooiirso of application, and externally when l 
apparatus is oomplote. It gives strength in holdii 
togother the turns of the roller and the splints, i 
prevents them fidling apart when the case is opened 
About a coffee cup full of starch is suiflciont for i, 
arm or a leg, and about twice that quantity when I 
apparatus lias to be constructed for fractured thig 

Opming the Apparatus. Immobility of the 1 
mmtH has hern insisted on throughout this voin; 



he primaiy and fundiimental iiidicutinit t(t be 

lied to ensure poi-f'ect bone repair ; and the 

wvaile apparatus has been represented as the one 

t calculated to fulfil the mdication. At the same 

B it lias been stated that the deefeasing size of the 

(b, due to diaappeai-iiucc oi" swelling, or wasting of 

I unused muscles, renders necessary the opening 

I retittii^ of the apparatus ; — a neceasity appar- 

r inconsistent with the desired immobility; in 

lal feet it is not so, but on the contrary, the 

tion of the limb eau be carried out without 

J the iii-agments in the Klightest degi-ee. 

I long as the patient is comfortable, and the 

»tu8 fits the limb closely, it is not to be opened ; 

It so soon as it becomes n little kwse it must be 

i -up in front and re-adjusted. For this purpose 

dodly the best instruments ai-e the scissors 

. 3, Plate 7,) msmufactui-ed by Messrs. Coxetor 

Son, of London, after Mr. J. T. Clover's idea. 

I slitting the case up from the foot or hand, it 

k«6sential to tie pieces of bandage, or to secure 

round the divided appaiatus at intervals of 

: or eight inches. After cutting up the whole 

igth, the surrounding linlcs are gi-adually loosened, 

s an assistant grasping the limb and one half of 

i appamtus vfith the thumb and palm of the hand, 

ules the tlnaers in contact with tlie Hmh under the 
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uther hali'oftlieoasing, wldch the surgeon draws asM 
to inspect the limb (Fig. 3, in Plate 1 and 5). 
a similar manceuvre the other aide of the Umb | 
inspected ; if' necessary, to ensure accurate fittiu 
some of the bandaging on each side of tlie loot 
tudinal opening is cut oflf, fresh eottoii wool if 
needed is introduced, and the two sides are again 
firmly approximated by the straps or tapes, while A 
outer and compressing baudago is applied, one tafl 
or strap at once being loosened and removed as 1 
oircular rollt^r anconds. When the apparatus has fc 
ouee opened and re-closcd I nircly starch the outA 
bandage, ao that it may be more easUy unrolled s 
re-applied whenever inspection or re-adjustment i 
neceasaiy ; the precaution must, liowever, always I 
taken to close the case, fiimly though temporariljl 
while the outer bandage is being removed and i 
applied. By these means it will be found perfectly 
possible to examine the limb, and adapt the apparatlj 
toit, without in the least disturbing the aeeurate app( 
sition of the fragraRnts. Once in eight days Is su; 
cieiit as a rule to open the apparatus, wliich whethajj 
in simple or compound fractures lasts tbroughout t! 
treatment without renewal. In compound fractit 
it may sometimes be necessary to cut a trap-door, 
shewn in Fig, 2, Plate 5, to allow the wound to 1 
di'essed, and yel bi- efficiently dused iuid compi-oi 
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in the intervals, without interfering with the general 
apparatus. In former years I was ft^equently in 
the habit of making these trap-doors as originally 
advised by Seutin ; but experience prove that the 
wound in the majority of cases of compound fracture 
can be closed without suppuration ; and that when 
pus does form, it is sufficient to change the dressing 
once in eight or ton days, especially if the precaution 
is taken in cases of abundant suppuration, of intro- 
ducing a drainage tube in the wound, and caiTying it 
out through a pcn^foration in the apparatus. 

FRACTURES OF THE UPPER LIMB. 

The splints in ordinary use are much more 
efficient in the treatment of fractures of the upper 
than of the lower limb ; immobility of fragments in 
the former case being aided by the position in 
which the limb is held bj^ a well adjusted sKng. 

A pasteboard splint on the outer and one on the 
inner side are sufficient for the construction of a 
firm case, for the majority of fi-actures of the 
forearm ; but in fractui'es near the elbow and 
shoulder, the joint must be fixed by four layers 
of pasteboard, two on each side. 

The splints should in all cases extend to the ends 
of the fingers, to steady the wrist and prevent the 
hand hanging, in which condition it acts as a weight 
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oil a IcviT ill (lispliiciiiji; ti-an;]nonts in the forearm. 
<ir lower end of tlie urin. 

h'ttct.tm'H of the lower nid of the radius^ if not 
:il1('inle<l willi mucli displacement, can be treated 
vc^ry well witli the past(»l)oard sphnts ; but where the 
(tliaracl(Tislic <l(»roniiitv of llie wrist exists in a 
marked (l(\ii,"n'(i, no plan is better calculated to ensure 
a i^o(m1 im'siiH llian tlic* w(»ll kncnvn pistol-sliaped 
splint. 

hrarhtrrs of thr knmerua above its middle 
invariably require tixiui*; of th(j shoulder joint. 
Kor lliis |)iii*pos(Mhe (»lbow is to be first fixed at 
rit^lit anj;l<'s wilh llie forearm in the semi-prone 
position, \)\ inrans of ])asteboard splints extending 
from the tii)s of the fmj^ers to the middle of the 
:ii-m. Itcdnclion cfrcctcd. and tlie upp(*r arm 
:i\ill;i :iinl -ilioiildcl' W't'll ])l'()lect('(l with cotton 
wool. rii;lii aiii;l(Ml p;isl('l)oanl s])liuts are to hv 
a|>|>li(Ml rnnit and l)a(*k froni the sternal end of the 
chivicle. and the imikm' margin of the scapula ri^spee- 
tivelv. lo the elhow. and fixed in this position by spica 
handai'H-: !);ind;ii;inu' wit li tiu'nres of S tliorou«;hly 
e(»veis the shohhh'i', and insures broad and etiicieut 
siip|M)i*t in the «)|)|K)site axilla, which requires to he 
])roteeted 1)\ c()tl(m W(M)1 ; ;i few circular rolls of 
l)anda«;"e, siuuiMnu' the limh to the trunk, add 
materiallv to steadiness 
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iirr- ARM SLINGS. 

jt In all fractures of the upper limb, ^vitli tlio single 

ji. exception of that of the olecranon, great assis- 

o& uince is derived from supporting the limb in a sling 

ST witli the elbow bent at a right angle. Tlio common 

practice of merely passing tlie sling under tlie 

hand or forearm, or both, is very inefficient ; it is 

the elbow which above all requires supporting to 

carry the Aveight of the arm ; and this will Ix^ found 

to be quite as true if the injury hv one of the soft 

parts or of the bones, of th(^ thumb, or of the 

humerus. 

To make such a sling for tlie right arm of an 
adult, take a piece of black alpaca or other suitable 
material 29^ inches wide, and 35 inches long ; 
fold it comer wise with the smallest triangle 
inwards ; the outer one will thus have about five 
inches projecting beyond the half square; the hand 
rests in the basis of the triangle, the opposite angle 
is at the elbow which is efficiently supported by 
the projecting portion of the outer layer being 
oarried round the lower end of the humerus, and 
pinned or stitched to the inner part of the sling ; its 
two other extremities are carried upwards, on the 
dorsal and palman aspect of the forearm respectively, 
and secured by a strap of the samcj material at the 
baok of the neck. 
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FHACiThEs UK nil. UjWKK i.i: 
Fractures ol' tin? tooa and of the metatarsal \ 
arn cyramonly thi' ro«tiU of direct violence, aod d 
associated with contusion and iaiieratiofi of the * 
parts. The reparative power in the feel ok in 1 
hands u very great, and very ugly looking injuri 
in those parts otVen turn out remarkably well tinA 
a covering of cotton wool, with soft pasti'hoard splili 
rhrough the agency of which gentle compn 
is effected and the parlf^ are kept jwriectly at ( 
The ankle must be tixed in all fractares of ( 
feet, and to do that effeutually, the {lasteboard splia 
mnst embrace the sides of the foot. (Fig. 2, 
1,) and extend on each dide to the middle of j 
leg. Il 19 important in the subsequent band 
to cover the point of the heel neatly and effeott 
— terms which are practically synonymous, as 1 
bandage will slip if not neatly applied. This ] 
of fixing the foot and ankle i? uot only the best I 
frieturea of the foot, but afibrds the most f 
and complete p:'iit'r in sprains of the ankle, whiol 
under the ordinary' system of fomentatious, are ^ 
aonroe nf grestt pain, and are often followed by lo< 
H^. dne to consolidation of the plastic i 
nd within and around the tendinoat sheAlha. 
lo-csUed Patfg fraehtre, (friu*tare of i 
1 of \\w tibiila with rupture of the int< 
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lateral ligament and eversion of the foot)* may 
also be treated by lateral pasteboard splints reaching 
from the sides of the foot to the knee ; but if the 
displacoment at the ankle bo very considerable, and 
the subject muscular, it is advisable to fix the 
knee also, and extend the apparatus nearly to the 
middle of the thigh. Dupuytren's splint, (Fig. 1, 
Plate V,) ia an admirable contrivance for the treat- 
ment of Pott's fracture; the only objection against 
it is that, if relied on exclusively, it compels the 
patient to remain in bed dui'ing the whole course of 
treatment. In ordinary cases of Pott's fracture it 
will be enough to protect the ankle while tlie splints 
are drying, by bandaging a piece of dry pasteboard 
on each side of that joint, after the surface of the 
bandage coveringthe moist splints has been starched; 
but in the event of extreme displacement of the 
fijot in a very muscular subject of Pott's fracture, 
the application of Dupuytren's splint, outside the 
pasteboard apparatus while it was drying, would 
add security and could be productive of no mischief. 

If there be much swelling when the surgeon first 
sees the case, it will have so much decreased on the 
third or fourth day that the apparatus will be loose 
iind require to be opened in front, the edges pared 

' Vido Plate facing Page 436, in VoL i, Potf s Chirurgieal Works. 
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'AnJ ro-adjiisf»'fl with ftnii baiiclng«>. Tn fnnjHii3B 
|ftboitt tho irnktc iKirli(!ularly, patients oomplaiiH 
of paiu no itooii nt) the bandage bocomi>»! loose 9 
and they instinctively ask that the joint be fixed 
inore tinnly,— concluaive jjroofof the \^Iuo of resiB 
and coiitpression. ■ 

In t!iost> and in all injnries of the lowef oxti-pmitjl 
th« iisisiHtiinro of the Ruspf^nsion plan is nt'vor to bel 
overlooked ; the inclined position towards the ti-unn 
is favoiirahlc, in proportion iia it facilitates venoual 
wlnrn ; and the undulation of the swing powerfnllyl 
aids the circular compressing apparatus in nentraJ 
lizing muscular action, and in the siinie measureJ 
in keflping th« contained parta at perfect rost. ■ 

I'ott suys of tho injury under connideratioim 
" unless managed with address and skill, it is very^ 
frei^uentiy productive both of lameness and defonnitv 
ever atler." Tlie ditHcully of treatment has been 
lessened by Dnpuytren's researches and apparatus, 
but uevertlielsss a good ileal of stiffness, if not 
laraeness and deformity, is frequently the result, 
though the tibula unite perfeetly and the foot be in 
natural position. The tact is. the \Trench in many 
of these Ciises is very violent, and the injuiy to the 
deep slnietures of the ankle and leg proportionately 
great. (I.octui-e v. Page 125). 

To preveul loss of niolioii, it is essential so 



^^ To 



259 



1 as the fracture is united, to flex and exK 

he ankle freely, apply cold douches, friction, and 

ictricity, and enjoin as much use of the limb as 

1 be borne. 

I Fractures of the tibia alone are as a rule without 

Kiniplication of swelling or wound, and displaee- 

(lent is practically impossible, so long as the fibula 

mains entire. Under these circumstances paste- 

lard splints from the sides of the foot to the knee 

sufficient for the mainttmance of eo-aptation, 

lid the patient may, in the absence of other reasons 

the contrary, move about on crutches, or in a 

Tiage, forty-eight hours after the accident. 

Fractures of both bones of the leg are a much more 

rious injury, necessitating immobility of the knee, 

S well as of the ankle. The plan of treatment in 

Rioh a ease may be conveniently described by assum- 

; a typical case of recent simple fracture of both 

mes of the leg, a little above the ankle-joint ; the 

a being broken obliquely, so as to allow of projee- 

. of the upper fragment forwards, the lower 

ment with the foot being drawn backwards 

upwards. It is not frequently that a surgeon 

s the opportunity of examining the case on the 

»t where the accident happens ; but if he do, the 

. thing to be considered is the removal of the 

itient to bed, — a comparatively simple matter on 
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which the safety of tho limb often ileijeiids* The 
worst possible conveyance is a Hansom cab ; it 
is imi)ossible to carry a man in and out of it 
wilhout giving him a good deal of pain ; the 
position in the vehicle is most uncomfortable 
and th(» displacement liable to be augmented to 
th(* (5xtont of pushing one of the fragments through 
th(» skin and converting a simple into a compoimd 
fracituro, — a comparatively harmless injury into 
oiui endangering life. A stretcher is of all means 
the best for carrying a person with a broken lower 
limb ; in its absc^nce a shutter, or a hurdle ans Wei's 
\\w purposes A ladder furnishes the basis for a very 
<joiiifortablo conveyance, to construct which a 
number of roimds of the ladder must be removed 
by th(^ saw for a distance corresponding to the 
l(^ii,ii;lh of tlie patient, a couple of rounds being 
M'i at rach end beyond the gap ; a sheet is now to 
l)(^ folded round and fixed to the sides of the 

ladihn", allowin*^' a fall of a couple of feet between 
\]win as ;i kind of hammock in which the patient 
swini»s lii»'litly, whih^ carried along by a couple 
of men ; a pillow or a small bundle of clean long 
straw lied ronnd the limb affords ready and wel- 
(•()ni(3 nutans of steadying it during the removal. 

When the i)alient is placed on the bed his clothes 
must be removed as gently as possible ; boots. 
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&c., must be cut open ; no pulling 
admissible. As rest is the great principle of treat- 
ment, so is all motion the evil to be avoided. The 
diagnosis effected by gentle manupulation, it iis 
mischievous to meddle %vith a view to determine 
accurately, the line and position of fracture and 
the niceties of diagnosis which are often supposed 
to be essential tfl the scientific practice of surgery. 
Once it is determined that the leg is broken, the 
one thing to be done is to put the pieeea in proper 
position, and keep them there beyond the possibility 
of displacement. 

The requisite materials being at hand, three 
splints are required : a straight one to be placed at 
the back, and to reach from half an inch above 
the heel to four inches above the knee ; and 
two lateral splints, reaching from the same point 
above to the foot, to fit which each splint 
requires to he made with a foot-piece. From 
the commencement, one assistant is charged with 
the duty of making extension from the foot, while 
another counter-extends from above, their force being 
exerted steadily and oontiniiously, without jerk or 
violence, while the surgeon moulds the fragments 
into position. Reduction having being effected, 
the tendo Achilles, the instep, the ball of the 
great toe, and the proximal end of the fifth 



metiitiirijal bono, are to be well padded witb 
(jotton wool, a layer of which is to cover the 
whole limb as far as the apparatus is to extend. 
Care must also be taken to pad the head of the 
fibula, the tuberosity of the tibia, the patella, and 
the teudona of the hamstring muscles. The crest of 
the tibia may be additionally protected by a strip of 
cotton wool placed immediately over it ; this is 
especially advisable when, from emaciation or defor- 
mity (e. (/., in ricketty children), the crest is unduly 
pi-ominent. Tlie splints must not overlap anywhere, 
and neither of the lateral ones should reach as fax ' 
forward as the crest of the tibia. 

If on cutting up the case, when perfectly dry, it I 
discovered that the bandage has constricted . 
part, the interposition of a little more cotton i 
may be relied upon as a means of putting an end! 
the mischief. In the event of the apparatus havid 
become loose in drying, paring its edges will ensij 
a better fit ; or on the other hand, if swelling haM 
occurred, a very improbable occurrence under t 
iniiuence of pressiu:e, the edges must not 
brought into close apposition. The exam 
completed, the apparatus is again made solid. 1 
bandage, and in a large number of 
the patient may at tliis stage leave his bed i 
walk on criitchcs ; in doing so care mui 



263 

that the limb do not rest on the ground, and 
that the toe be raised so as not to catch ; these ends 
are attained by slinging the foot from the neck, the 
foot bandage being first passed behind the heel, 
crossed over the instep, and again under the sole of 
the foot, from the sides of which the sling ascends 
(Fig. 4, Plate I,) to be tightened above as much as 
is necessary to draw the lower limb efficiently, 
but not uncomfortably, forwards and upwards. 

In double fractures in the small part of the leg 
associated with great displacement, one or more 
extra pasteboard splints may be required to render 
the apparatus sufficiently strong to resist displace- 
ment ; fixing the knee thoroughly and controlling 
the thigh muscles by compressing bandage, are 
measures of great service j.mder the difficulties 
named ; the sand and water pillow described at 
Page 199, is also very useful, while the suspension 
plan is full of resource and comfort. 

When the muscles of the calf are very powerful, 

and the fracture unusually oblique, two extra short 

pasteboard splints, reaching a few inches above and 

below the seat of fracture, and incorporated in the 
apparatus, give it additional and very useful 

strength. The knee must at the same time be 

<><AfiQtiially immobolized, and the muscles of the thigh 

^ £Eur as its middle. These fractures 
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are froquontly the result of direct violence, and 
though the surgeon see the case very soon after 
the accident, he may find a good deal of blood 
already extravasated under the skin and blebs on its 
surface ; these must not be pricked, but reduction 
and compression proceeded with exactly as in the 
uncomplicated cases ; when the mould is opened in 
three or four days, the blebs will be found to have 
lost their tension, their thin covering to be shrunk 
and withered ; the surrounding parts simultaneously 
reduced in size, and to be in process of Castille soap 
mottling, indicative of the change which the effused 
blood undergoes preliminary to absorption. The 
shrinking with the mottling indicates healthy action, 
as contrasted with the humidity and tension associ- 
ated with discolouration of progressing gangrene. 
If swolliug and spasm be j^reat when the apparatus 
is first applied, digital compression of the femoral 
artery in Scarpa's triangle will be found very 
serviceable, eonjoined with the administration of 
morphia by the inoutli or by sub-cutaneous injection ; 
the latter a marvellous therapeutic resource, not yet 
sufficic^ntly appreciated by tlu^ majority of tin* 
profession. 

Oompoximl fracture^ of the leff nn^ to be redu(*ed to 
simple ones, and to be closed and disturbed as little 
as possible. The iii'st dressini^ and application of 
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apparatus is the important one ; it requires to be 
done as perfectly as possible ; and the production of 
anaesthesia will be found to be a great help in the 
process. If an attempt is resolved upon to save 
the limb, (and the vast majority of compound frac- 
tures may be saved,) reduction must be effected at 
once ; the more perfect the co-aptation the better ; 
if it cannot be secured without sawing off portion 
of a fragment or removing a loose piece, it must 
be done, but with the hard as with the soft parts, 
all must be saved that by every possibility can be. 
The wound must be lightly but effectually cleaned 
out, and the edges accurately brought together, 
by one or more points of metallic suture ; strips of 
lint, or fine cotton wool soaked in styptic colloid 
complete the closure of the wound ; if there be any 
extravasation and the contusion of the deep struc- 
tures be so great as to render it improbable that 
union by the first intention can be obtained through- 
out, it is advisable to insert a drainage tube in the 
lower angle of the wound, and bring it out through 
a small aperture in the side, or at the back, of 
the apparatus. The wound once dressed the limb 
is to be surrounded with cotton wool, compressed 
and immobolized with pasteboard splints as recom- 
mended for simple fractures of the leg. 

The sand and water pillow, suspension, digital 



' compression, and sedatives an: of service in 
subsequent mauagemcnt of the compound fi-actiu 
in proportion to its severity ; and since many person! 
particularly in hospital practice, are drunk when 
they meet with these accidents, the administration 
of a brisk piu-ge, as soon as the appai-atus is eomj 
plate and firm, is a useful prevention agai 
constitutional distui'bance. As a rule the apparati 
does not require toucliing for four or five days, ( 
more, and after the fh-st opening and roadjustmenld 

I dressing once a week is usually sufficient. Ohlon 

I luin, a weak solution of carbolic acid, or other mil^l 
and efficient antiseptic, may be employed if thol 
state of the wound require it; but it cannot too J 
often be repeated, that the great principles oq 
treatment which should regulate the manage- 
ment of the wound are, exclusion of air, perfee 
eo-aptation and rest ; in seeui-ing which, circula 
compression and immobolization of the joints i 
the great agencies, while abimdance of pure 
to breathe is the sovereign antiseptic. 

Fracture of the patella. — The pasteboard appi 

I ratus is peculiarly suited to the treatment of th; 
injury. The patient is made to sit in a i 
propped np at tlie back, so that the trunk 1 
forwards, with the injured limb extended, the 1 
[.resting on a higher level than the butliick, yriih i 
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view to relax the quadriceps extensor as imich as 
possible. A pad, made by folding cotton- wool or 
soft tow in lint, measuring about one inch and a 
half in breadth, by ten inches in length, is placed 
just above the patella ; and an assistant, holding its 
two extremities, presses obliquely downwards and 
towards the foot, so as to approximate the upper to 
the lower fragment (Fig. 1, Plate II). The surgeon 
now pads with cotton- wool the upper half of the 
spine of the tibia, the bony eminences about the 
knee-joint, and the hamstring tendons ; and ban- 
dages from the middle of the leg to the middle of 
the thigh, taking care to bring down and fix the 
upper fragment, by appropriate figure-of-eight 
turns of the roller. The outside of this bandage is 
starched, and a pasteboard splint (Fig. 3, Plate 11), 
placed at the back of the limb to the extfjiit 1o 
which it has been akeady covered ; a few turns of 
roller suffice to fix it, preparatoiy to placing auollHir 
back-splint from a little above the her;l to wiiliin 
an inch of the natal fold (Fig. 4. VUlU- W). Tn 
protect the skin, the ^nri'ufj: of thi--: 'filinf. wlii/^h i-^ 
to correspond to il, i-: ^/r.-fin-A v/it}j '.^W, it wool 
above and below th<f pa;-^ wIjj^iIj Ij;j: \f<m ;j|M;>/ly 
bandagt'd. Tl h iirjjx>rt'i;it ^o j>);»/,' -i ^u.'.l- j,:»/J f,f 

wool between thie tt^iMU^ A/;IhH/^a a/i/l i'/ /// f * hfl t,\' 
the splint; and to pr«^tf^ ^ '^|/f/^7 '/;;/« ',s.if;r,;/ 
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the thigh by similarly padding it. Finally, a dry 
bandage is applied from the toes, over the heel, to 
the upper part of the thigh, and then starched. 
A little care is required not to bend the knee in 
removing the patient to bed, where he must he kept 
in the semi-sitting posture, by means of a bed-chair, 
and the extended limb raised on an inclined plane, 
until the apparatus is diy. Alterations in the size 
of the limb are easily compensafod by opening it in 
the middle line in front. The great essential 
that the apparatus be adjusted so that it constant! 
and aocurutely fit the limb. Once or twice du 
the course of the treatment, it is requisite to remo^ 
the bandage from the knee, and make new efforts i 
approximate the fragments of the patella ; the closi 
they are kept the greater the chance of bone unioQ; 

Fractures of the femur. — In whatever part of its 
length the thigh bono is broken, the case is 1 
treated in the extended position, the limb beir 
enclosed in a pasteboard appamtus from the roots ( 
the toes to the iliac crest. The plan of procedure i 
as follows : 

The patient is laid in a horizontal position ; 
assistant is charged with the duty of making oxten'3 
sion from the foot, another with that of countc 
extending, by means of a jack-towel passed rou; 
the groin ; while they are exerting steady tractionj 
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Sie snrgetjn effects apposition of the fractured ends, 
a process in which, general anaesthesia is often of (he 
greatest service to the operator, and comfort to the 
patient. 

The first step is to secure co-aptation of the 
fragments by fixing the hip and knee and com- 
pressing the thigh muscles ; for this purpose three 
splints are required ; they should be long enough 
to reach from a couple of inches below the knee 
upwards ; the inner one to the rami of the ischiun 
and pubis, the outer and the posterior one to the 
iliac crest. The outward and inner splints i^hould 
he of imiforni width fioni above downwards, varying 
from two and a half to four inches, according to the 
size of the thigh ; the posterior one, of ahout the 
width of the popliteal space below, must gradually 
widen, so that its upper part cover the whole but- 
tock. The splints having been effectually soaked, 
are to be covered with two or three layera of the 
fine cotton wool above referred to, before being 
placed in their proper positions to the limb. 

Extension and counter- extension beiug constantly 
kept up, a jack-towel is passed under the loins, and 
confided to an assistant on each side, as an easy 
means of raising the patient from the bed. The 
posterior splint can thus be glided under the thigh 
and buttock, and the outer and inner ones are 
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The leg is now to be encased in pasteboard 
apparatus, extending from the sides of the foot 
upwards, as already described (Page 261), for 
fractures of the leg. As the leg-splints extend 
to nearly the middle of the thigh they overlap the 
thigh-splints already applied, and the knee-joint 
is fixed by a^ double set ; two on each side, and two 
at the back. An outer coating of starch com- 
pletes the apparatus. 

If the thigh be very muscular it is advisable, as a 

precaution during the drying stage, to add a couple 

of dry pasteboard splints, an outer and a back one, 

both extending from the iliac crest to a little below 

the knee. When there is a great tendency to 

shortening, and it is deemed desirable to keep up 

extension for a short time, the following plan will 

be found eflfectual : a long piece of broad bandage 

is passed round the groin in the shape of a perineal 

band, its two ends projecting over the upper edge 

of the bed and a weight secured to them : another 

piece of bandage is fixed to the ankle ; and by 

means of it, a weight, varying in amount according 

to the circumstances of the case, is slung over the 
lower end of the bed. 

When the apparatus is dry, which occurs in from 

thirty-six to forty-eight hours, it usually requires to 

be opened to be fitted to the decreasing thigh. 



% 
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For IhiK purpose tht> baiidugc is t^ut iu the nirnHQ 
line ill Iron! from above (o the knee ; by here 
making two transverse sections through the sides of 
apparatus, ae far as the interval between tfav 
lateral and hack splints, an inner and an outfit 
portion may be alternately turned aside, as ahowtt 
in Kg. 5, in case of fracture of the leg. At this 
visit the patient should be turned round in order ta 
Bee that the whole of the buttock, including 
natal fold, is covered with bandage ; very probably 
this will be found deficient ; if so, after starching 
the exterior of the apparatus, another bandage must 
"be applied so as to attain the desired object. Pig. 
8, Plate III, taken from one of my patients, is a good 
illustration of the manner in which the buttock 
should be covered. ! 

When it is deemed necessary to examine the leg, fl 
the best pliin is to cut up the apparatus along the i 
front, from the foot to the knee ; here making two 
transverse incisions so as to admit of lateral halves 
being turned aside from the leg. After these are 
re-united by bandage, the section of the apparatus in 
the thigh may be proceeded with from the transverse 
section at the knee. By this means scarcely any 
motion is imparted to the limb, though the surface 
to be examined be very extensive. 

In three or four days the apparatus should he 
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opened, if anywhere loose. Possibly the re-adjust- 
ment may only be necessary in the thigli portion, 
which is then to be opened ft'om above, only as far 
as the knee. If the whole case need rc-titting, the 
leg and thigh parts must be opened and re -closed 
separately. 

The great object to be aimed at is to inspect the 
limb and re-adjust the apparatus, so as not to disturb 
the perfect apposition of the fragments; in the event 
of these having been displaced, and the limb shortened 
or distorted through loosening and imperfect fitting 
of the enclosing mould, tlie defect may be remedied 
\)j slight extension, and tirm re-closure of the ap- 
paratus. A long and broad sand bag weighing 
l3etween five and ten pounds, placed over the thigh 
from the groin to the knee, is a ready method for 
applying evenly diffused pressure, and thereby 
controlling unusual proneness to displacement. 

While the foregoing remarks will be found reliable 
for the treatment of fractures of the femur generally, 
a few observations are called for, with reference to 
breakage of that bone in particular situations. 

Fractures of the neck of the femur inside the capsule. 
Without assenting to the long prevalent opinion 
that these fractures never unite by bone, it is beyond 
question that sucli union is a V(?ry rare occurrenct^ 
If an old person with intracapsidar fracturi^ 

X 
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of the femoral neck be allowed to remain in bq 
without any effort to obtain union, constitutionj 
exhaustion eventually ensues from long eoni 
ment and pain. This result is most likely to 
avoided, and the chances of bony union are in d 
measure increased, by putting into practice tl 
principles of treatment inculcated in this voli 
OccniTuig, as fractures inside the hip-joint capsiila 
almost invariably do, in old people, who are I 
qnent subjects of pulmonary or curdiac disturbanof 
great advantage results from the possibility 
raising the patients in bed almost immediate] 
after the apparatus is completed, and being abli 
to lift thom out of bed with comparative 
the thii-d or fourth day after receipt of injury. 

Practui'ea of the femoral neck outside as well i 
within the capsule, demand very thorough paddi 
over the great trochanter, after the limb has be* 
restored to ita proper length by well applied extesj 
sion. The whole limb must be encased in a pa>st| 
board apparatus from the sides of the foot to 1 
iliac crest ; the hip-joint requires to be thorough! 
fixed by double layers of pasteboard, over the onl 
side and over the whole buttock, closely mouMedrS 
the Umb by double spica bandage applied with £ 
care fi-om before and behind as dii'ceted at Page S 
Thi'oughout the treatment, it will be found t 



patient is most ooinlortabk-. tht- i;vt.atir tin* vow 
taken in maintainins tlu' nt^miratf lit of tht> 
apparatus, and in tlie ^aitio pVitpiTtioTi vnW !)■' tho 
chances of roctvory ivi'li lirm union, and without 
deformity. 

Fractures of the t-^iuur Just below the trochunti'rs, 
with displacement of The nppt-r fntEtinent forwiird 
and outward, arc- amrtiiiir^t the most ditlieuli eases 
which a siurgeon can be eaUed upon to treat ; wliat- 
erer plan he adopts, lie must be pn-pareil for sduie 
risins;of tho upper fragment and ■ihorteiiinit of the 
limb, if the fracture be immediately belo\\' the lesser 
ti-ochanter, and very oblique: and the diflieuHy of 
maintaining co-aptation increases with the niusenlar 
development of the patient. Tn sneli a ease U\u 
gi'cat care cannot be taken in lixiiif; the Iiin-joint 
and the whole limb, and a sand bsii; as heavy as 
can be comfortably home over the u])|)ei' rrajj;iiieii(, 
is veiy useful in helping to keep il in [inipcr 
position. 

There can be no doubt that varioiiw <'!iiises <i(iiieirr 
in producing the peculiar displaeeincnl in Hie iiijiii-y 
under eonaideration. The lower and eliicf purfiim 
of 'the limb &11b back by its own woi^bt wlieii llie 
femur In '■! ■ Iv ■■ 'I'lliquely throu^li its uppur 
extremil'i '^<^bi niusyles inserti't 

the groH^^f- ^^^D|toh behind il and. 
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the lesser trochanter, give the upper fragment its 
characteristic tendency to tilt up and turn out. 
Circular compression acts mechanically in keeping 
the fragments together, and physiologically opposes 
their displacement by controlling muscular action. 
The most powerful of the displacing muscles, the 
psoas and iliacus, may be beneficially relaxed by 
raising the patient in bed, as can be readily done 
when the limb is immovably extended and closely 
encased in a pasteboard mould. When the apparatus 
has been opened with all due care and definitely 
adjusted, I am in the habit of applying an extra 
broad pasteboard splint in front, fi'om a little above 
the patella to the level of the iliac crest, with an 
ample pad of cotton wool to carry it comfortably 
over the groin, and a firml}^ applicnl bandage to keep 

it accurately in 5>laco. 

«.' *. 

Frachin^.s of In:' yir'fl of ihe 'pmi^:'-^ fiiV' tranr^: rrsc 
fracture^ tliroiujr, the iDVJtr ex Ire in 'hi oj Hie honc^ do 
not require imy siv^cial lliorapoutic directions, beyond 
the i]reuor!il ones lUnnidv U'iV'^n for ^iio troatiiiont of 
fractures oi t'lr t^ii'j^li-boiie by \\\i' ;)astt'bo:ird 
apparatus. 

Oblique fraclnr? .0; Ihc hiwer r;?/ nf th ' , uur is 
a ibrinidabk' injuiy, v(>quinnp; skilful and very 
diliixeut trealmoiit, ibr rlio rouiii dov's not inovely 
involve a .ij;rv'ator oj* hss d'\ij;i\M* ol* sliorliMiiuij: of the 
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limb, but the mobility or fixity of the knoc-joint. 
The direction of the line of fracture is generally 
from behind and above, downwards and forwards, so 
that the lower fragment is of pyramidal shape, 
with its apex upwards, while the shaft of the femur 
has a pointed extremity below and in front ; this 
fragment projects against the patella, whereas the 
lower fragment is drawn backwards and upwards into 
the popliteal space. Immediate reduction and accu- 
rate co-aptation, is the rule of practice to be followed ; 
and to maintain apposition the thigh and leg are 
to be encased in closely ■ fitting pasteboard splints, 
as directed at Page 268- 72 ; the apparatus must have 
additional strength at the knee, and it will be 
found convenient to apply the extra splint first, 
as soon as reduction is effected ; the limb having 
been enveloped in a layer of cotton wool from the 
middle of the thigh to the middle of the leg, a moist 
pasteboard splint of that length, and about 3^ inches 
wide, is placed at the back, and fixed there by 
gently co^iipressing bandage; the whole thigli is 
then encased as described at Page 269, and finally 
the apparatus is applied to tlic leg and foot. While 
the pasteboard splints are moist, immobility may be 
secured with the utmost certainty by ])laoini>: a 
sand and water pillow on the front o^' the thigh, 
from a little above the knee to the groin. Not later 
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than the fifth week after the accident, the apparatus 
must bo removed with ca]-e, twice or thrice weekly, 
to bend the knee-joint ; this manoeuvre must be 
repeated daily, and with increasing motion between 
the sixth and seventh week, the apparatus being 
re-applied in the intervals. To counteract the 
wasting of the muscles, in these and other severe 
fi'actures near joints, it is a good plan to pass an 
electric current through the limb for about a quarter 
of an hour daily ; this may be done by applying 
one pole of the battery at the lumbar spine, and 
the other in the sole of the foot, which can be 
readily exposed by cutting the bandage in this 
situation. 

In case of fracture of the arm requiring the 
olootric current, o'lo polo is placed in the hand, tlie 
othor in tho arm-pit or at the nape of the neck. 

It is iioi proteiid;.'d llial electricity can be proved 
to bo siicli a stimulus to local nutrition as to accele- 
rate the normid })r()coss of bony consolidation ; 
althouii'li d(^f(^'^»t!vo unio:). Ixuiu** of! on douionstrablv 
duo to w(\ik iiii'ritiou. \h(' (•uii)l()vmout of oloetricitv 
is iudioatod l)v souujI i)hvsiolo'>'icul rtMisoiiinn*. as eal- 
culalod to proiuo:/ ihi' r.'Mnu' of fracturos under 
circTUHsiaucos of ib^biliiv. It i> how<^vor certain 
that the l-.nn^'ih"''^ wliicV' vesuHs, and often continues 
a loniA" time, aflei* ni.-ir.' iracluves an^ rh'uilv uuit(Hl. 
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is not so much due to bony or articular injury, as 
to muscular atrophy ; it is this wasting which can 
be most successfully counter-acted by the electric 
current, so that the motor power may be preserved, 
and be available for use, when the framework of 
the limb is restored. One great advantage, which 
results from keeping up the nutrition of the muscles, 
is, that the patient has contLdence in using the limb 
when the fracture is solid ; and it is only by careful, 
gradually increasing, yet persevering exercise, that 
the use of a limb enfeebled by long conlinement can 
be restored. 

The joints must be particularly attended to in 
this work of physiological rehabilitation. In frac- 
tui'es in the neighbourhood of joints considerable 

■ 

injury is often done to ligaments, fasciae, tendons 
and their sheaths, at the time of the accident ; the 
plastic material thrown out in the process of repair, 
becomes consolidated and, by binding together parts 
which require perfect freedom, interferes with tJie 
power of the muscles in moving tlie joints, and is a 
cause of lameness altogether independent of the 
fracture, which may have become consolidated with- 
out the least displacement or impairment of the 
bone's strength. 

The circumstances just referred to require the use 
of the so called passive motion^ a term calculated 
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to mislead. The rigid joints and matted tendons 
which are the results of some fractures, often 
necessitate the repeated employment of very consi- 
derabki force, before the subcutaneous adhesions 
can b(». severed, and tlie parts soA free to obey the 
impulse of the muscles. The process is a painful 
om^, and tlie administration of chloroform very 
considerably facilitates it. 

In moving the rigid joint, the limb above it should 
be firmly held with the ieft hand, while the right 
grasps the limb below, and forcibly bends, extends, 
and otherwise moves the articulation. This process 
is often attended with audible cracking, of which the 
patient and friends should be previously warned, 
lest thev fancy that the bone has been re-broken. 

Till' fracHinvs in liK* lower limbs which most 
fi\^(|U('ni iy n':..r:.- • ..w riTutiiicii-: jiisr dcscribiHl, are 
i:i().s(' ai>()ii. su ii!\:(', r.iul [iiro'iijrii the eoudvlos of 
lii(' ft^iiiiir. 'I'.'K' kii'.'r-j»;iin is somv'tiiiies very stiff 
mid i"('([Uii\\-. i:>i\-.i);y ')('ii;liu«z;, aiuT iracturo through 
()]• iu>ii 'i.('iv>\v' -lie iubt io.-.i! V of tiio tibia. The 
ri,i»'i<liiv ol' til'' L-hm- aii- • "iTois-oii patella is a wt^U 
iv.iovvii, aiKL v«) T-^yiiW .'Aiv-.-.. iinavoidable, occurreiico ; 
but :U siicii a j-.i-ii' l:i«' \nu\\ uiiisv only bo moved 
very rarciiillv, lor loar ui cx-lcihun^* liic li<i;amontous 
boiKi wliicJi Is .>n n\' jiii'ii'ly Mii' aioiliiim of union 
between liic Ira 'iiioul>. 1'iio rrj'idity of the wrist 
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joint which often follows fractures of the lower end 
of the radius, demands pjreat perseverance on the 
part of surgeon and patient. It is not enough to 
bend and extend the wrist frequently, but each 
joint of the stiff and shining fingers must be 
similarly treated day after day. As aids to such 
manipulation the electric current, friction, cold 
douches, and exercise, are to be employed with 
discriminating but steady persistence, to restore and 
utilize the power of the muscles. 

GUTTA PERCHA APPARATUS. 

.\11 fractures* may be treated successfully by the 
construction of gutta pcTcha moulds, which, when 
well made and fitted, acquire sufficient solidity to 
maintain apposition of the fragments, although not 
so strong as the pasteboard apparatus. 

The proper thickness of gutta percha to use 
varies somewhat with the size of the limb, and 
with the strength of splint required ; as a rule one- 
eighth to one-sixth of an inch, is a sufficient 
thickness. The material is purchasable in sheets, 
and may be cut to the desired shape with an 
ordinary table knife, or with a pen knife ; when the 

* For a very interesting aud complete accouDt of the uses of gutta 
perclia in the treatment of f nictures, the reader may consult " De 
I'application de la gutta percha, au traitement des fractui-es, par 
Andre' XJ}iiterhoeven, faits cliniques recueillia par le Di-s. Buys, 
Bruxelles, Tircher, Imprimeur Libraire, 1861. 

Y 



latter is used the gutta percha sheet is scored in tH 
required outline, and may be very easily bent and 
cut, after re-ti-acing the incision two or three times. 
It will be found convenient at first to cut a paper 
pattern of the required splint, a preliminary step 
which the operator will be able to diapause with 
after a little experience. 

The edge of the splint may be advantageously 
bevelled on both sides, by shaving off a thin slice of 
the material with a pen knife. In the absend 
of this precaution, the hard and thick edge is apt 1 
indent the soft parts and occasion pain, if 
ulceration. 

In determining the length of the splint, the i 
already laid down must be observed, that it 
necessary to fix the joint above as well as the oiu 
below the seat of injury. 

Whether the upper or the lower limb is to 
encased in a gutta percha mould, it is most ooaA 
venient to place the patient in a recumbent positioa 
which allows of the softened material adjusti 
itself, partly by its own weight, to the surface of th.J 
body. 

The limb is first to be covered with a layei 
' jeweller's wool, with extra thickness of thisproteotiTi 
material over bony prominences 
To soften the gutta percha, it must be immen 
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in water heated to nearly boiling point ; when 
reduced to a limp condition, it is to be applied to the 
limb with light and even pressure ; the process of 
hardening may be accelerated by passing a sponge 
just dipped in cold water outside the splint before it 
is bandaged to the limb. It is sufficient, in the 
majority of cases, for the gutta percha to cover two 
thirds of the circumference of a Umb ; but if the sub- 
ject be very muscidar, and the fracture from its 
position very liable to displacement, it may be neces- 
sary to enclose the whole limb ; this is most con- 
veniently done in two halves. Assuming for instance 
a fracture in the middle of the leg, reduction having 
been eflfected and the limb protected with fine 
cotton wool, a softened gutta percha splint is to be 
applied on the anterior surface from the middle of 
the thigh to the roots of the toes, sufficiently wide to 
embrace a trifle less than one half of the limb. 
When this splint is bandaged in position the patient 
may be turned round and another gutta percha 
splint, previously cut to shape and well softened, 
placed on the posterior aspect, from the same place 
above, dowTiwards over the point of the heel and 
the side of the foot to the palmer aspect of the toes • 
the width of this back splint should be sufficient to 
complete the encasement of the limb, witliout 
overlapping the front splint. A nicoly adapted 
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circular bandage completes the apparatus, whi<| 
may be readily opened at any time, and adapted I 
alterations in size by varying the thickness of ootl 
wool, or paring the edges of the sides of the moii 

It has been incidentally remarked that a gun 
percha apparatus is not so strong as ono construct* 
with pasteboard, which, when applied to the lim 
in the moist state, acquires very remarkable ) 
persistent hardness. The softened gutta perol 
acquires solidity sooner, but in a less degra 
the temperature of tlie limb preventing its thoroug 
hardening, and causing it to yield; to counters 
this tendency a steel or iron rib half-an-ineh wid( 
ene-eigth thick, and a few inches loiig according ( 
position and requirement, may be incorporated i 
the main gutta percha splint, opposite the point < 
greatest strain ; scraps of the plastic materi 
softened in warm water will enable the surgeon i 
attach the metal support immovably in the desii 
position. Another efficient mtithod of strengthei 
ing a gutta percha apparatus opposite a joint is 1 
apply on each side a couple or more strips of t 
material thi-ee-quai'ters of an inch wide, and a fe4 
inches long, and diagonally crossing each othe] 
If previously well softened and then nicely mouldaj 
in with well applied bandage, these interseoti 
strips add strength altogether beyond their oil 
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resisting power, owing to the well-known mechani- 
cal advantages of diagonal supports. It cannot too 
often be repeated ; — the parts to be fixed, in order to 
ensure perfect rest of an injured limb, are the joints 
above and below the seat of miscjiief ; and if the 
surgeon devote his attention to secure absolute 
immobility of these joints, he will attain the 
greatest desideratum in the therapeutics of frac- 
tures, and joint diseases. 

The foregoing directions will be found sufficient 
for the manufacture of a gutta percha apparatus to 
treat any fracture. The same instructions for special 
fractures apply, as abeady given for treatment with 
the pasteboard moulds. 

PLASTER OF PARIS APPARATUS. 

The German surgeons* since Dieffiinbach, have 
most persistently and successfully advocated the 
use of plaster of Paris, in the construction 
of apparatus for the treatment of fractures. The 
objections usually adduced against this method 
have been the weight of the apparatus, and the 

difficulty of opening it, to examine the limb, with- 
out destroying it. The advantages, on the other 

• The reader may profitably coQsult the C^hapter " Die repositioD 
uud der verhaiid dor Fnictiir, in Uaudbuch der Lehre vou den 
Kuochenbriicheii, von Dr. E. (hirlt, Berlin, 1862, Erster oder 
Allgemeinor Theil, « 403-o I J). 
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hand, arc the perfect immobility of the fragments iq 
the encasing mould, and the rapidity with which if 
acquires solidity after application. In the hands of 
military surgeons these are incontestable benefits, 
and in the campaigns of 66 and 70, the gj^sver- 
band, or plaster apparatus, confirmed and adda 
to the reputation it had acquired with the Russiam 
under Pirogoff, in the Crimea. 

Two Flemish surgeons Mathysen and Tan ■ 
Loo have the credit of so modifying the plaste 
apparatus i'or fractures, as to preserve its solidity 
without excessive weight, and admit of 
examination of the limb without destruction of tin 
mould. 

Before describing these modifications it may 1 
convenient to give directions for the construction 
of a plaster apparatus as still in favor with ■ 
German military surgeons ; and I cannot do so mori 
effectually then by transcribing a note of my frienS 
and pupil Mi-. Priestley Smith, who served witj 
great distinction, as a volunteer surgical assiste 
in the German ranks, duriug the late war ■ 
France. 

The requisite materials for the construction ofi 
plaster of Paris apparatus are, — 

1, — Flannel bamdages sufficient to complfl 
cover the whole sm-face on which the plaster is l 
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2. — Plaster bandoffes. These are rollers formed 
of very open, loosely .woven material, into which 
plaster has been well inibbcd on both sides ; they 
should be very loosely rolled up, and may be kept 
in readiness in a well closed jar. 

3. — Wadding^ or cotton wool. 

4. — Plaster of Paris which must not have been 
injured by long keeping. 

5. — Warm water. 

Mode of application — 

The patient should lie on a firm hard bed, and 
under the part to be bandaged should be a large 
sheet of waterproof. 

Bandage the limb with the flannel bandages, 

placing previously over any prominences or spots 

that ill bear pressure, e. g. the heel, a pad of cotton 

wool. 

Place the prepared plaster bandages for about two 

minutes in warm water, so that they become soaked 

through (hence the necessity of their being loosely 

rolled up). 

Bandage the limb with these latter just as in 

applying any other bandage. 

The bandage may be applied in many short 

pieces, each rather longer than the circumference of 

the limb, as in making a many tailed bandage, and 

this plan is preferable whore windows have to be 
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flefl opposite wounds. The strips may be placed 
circularly, obliquely, longitudinally, or in any direc- 
tion LQ which they will add strength without ob- 
itructing the opening which is to be left. 

If this method be adopted the strips need not bftj 
prepared with plaster beforehand, but a siifficienf^ 
number having been cut to length, should be 
dipped, at the time of using, by an assistant into a J 
basin of semi-fluid plaster. This is to be prepared! 
by adding the plaster gradually to about an equal I 
quantity of water, and should be rather thicker than ] 



The limb being now enveloped in the plaster I 
I bandage, strips of very thin wood (walnut veneer,) I 
I may be laid on in various directions, and at once ] 
I Becured by a few more strips of plaster bandage. J 
I The wood is usually unnecessary, but in caaes whrae 
I very large openings arc necessary it must be i 
\ 'uaod. Bandages of this kind are sometimes made I 
in which almost the whole circumference of the 
limb is left in one part exposed ; the bandage above 
I and below being held immovably together by strong' J 

strips of wood, about ane inch broad and half-an 
t inch thick, placed on the two sides, or back and j 
[ front. For ordinary cases where smaller openings J 
[ are sufficient, the thin pliant veneer of walnutj 
I answers admirably, as for instance in strengthoi 






le wood having been applied and fixed in plMfll 
it is required, or otherwise when a sufficient 
covering of plaster bandage has been applied, an 
additional coat of the semt-fluid plaster should be 
smeared on. It may be smoothed and moulded 
with a piece of wood about an inch wide, used as a 
modeller's tool. A layer of plaster nearly a quarter 
of an inch thick may be thus laid on, and, if well 
managed and shaped presents an elegant, hard, 
strong, comfortable though heavy ease. 

The plaster becomes pretty firm in a few minutes, 
and after several hours is very hard. 

To open it a knife made for the purpose is most 



groove is scraped through the outer layer of plaster, 

and the underlying bandages are then cut through 

with scissors similar to those used for starch bandage. 

This case is usnally spoiled by being opened, and 

I^^OTinot be re-applied. 

^^Bj^e ruling idea of Van de Loo's* plaster of Paris 

ff 

J * Le fiaudage platr6 amovo-inaiaovible d'erablfe et Tricot pktrfi, 
par le Diictour Van de Loo BniieUea, 1867. The directions given 
m the ti!Xl. for tliti construction of plaster of FariH appaiAtus, are 
diiefly taken from Van de Loo'a writings. I had previmisly taught 
hJB plan ill the Asi^Dciiitiou Medicul Joiimai, Sejiteuiber, 18^3. 
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project least beyond those beneath them ; the 
layers on the opposite side are next moistened and 
applied, after which plastered strips may be laid on 
lengthways, in front and at the sides, to strengthen 
the apparatus. According to this plan the layers of 
bandage with and without plaster on one side are 
all placed together over those of the opposite side, 
instead of each being crossed, one by one, with its 
corresponding half ; the layers of bandage without 
plaster being the longest, the apparatus in drying 
does not adhere in front, and it may by commenc- 
ing from below, be opened in two valves, and so 
dispense with the necessity of pliers. 

PLASTER FLANNEL APPARATUS. 

The principle of the plaster bandage just described 
may be put into practice with two pieces of flannel 

long enough to surround the limb, with two or three 
inches to spare ; dry and fresh plaster of Paris 
having been rubbed into one side of each piece of 
flannel, the plastered surfaces are opposed to each 
other, with an intervening narrower piece of flannel, 
plastered on both sides to add strength pos- 
teriorly. The outside layers of flannel are notched 
with the scissors, (Plate 6, Fig. 3), to facilitate nice 
adaptation. The limb having been placed on the 
apparatus prepared as just described, it is moistened 
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by dropping on it sufficient tepid water from 
sponge, and the two halves are applied in euccessiot 
80 as to enclose the limb. 

PLASTER STOCKING APPARATUS. 

This form is of most service in the treatmrait i 
sprains, club-feet, and joint-diaeases requirii 
perfect rest. 

T^e three stockings fitting the limb ; dry plasty 
is rubbed into the first stocking on its outer surfac 
into the second on both sides, and into the thii^ 
internally ; the stockings having been drawn ( 
the foregoing order, and moistened from without^ 
the result in a very short time is a light boi 
very hard mould. One stocking will answer th4 
same purpose, and present the additional advantagi 
of being more easily cut open ; it requires how 
ever to be strengthened by successive layers 
plastered strips of bandag. , lint, or flannel, pla 
longitudinally at tlie back and sides, with interspaot 
to allow a kind of hinge to be made, when 1 
halves of the mould are turned back for examin 
tion of the limb. 



to pattern i 
lo suiTouml I 



29S 

pelvis ; after rubbing dry plaster of Paris into one 
side of both those pieces of flannel, the plastered 
surfaces are placed in opposition, with an interven- 
ing smaller piece of flannel, the latter having 
previously had both its surfaces impregnated by 
friction with dry plaster. 

The apparatus thus prepared is laid smoothly on 
an even mattress, covered with a waterproof sheet, 
and the patient's pelvis is placed on the layers of 
flannel ; these are moistened with tepid water, 
dropped gradually from a sponge, and the appara- 
tus is completed as shown in flgure 4, Plate 6. 

The above form of application is most serviceable 
in cases of injury or disease of the hip- joint ; if the 
pelvis be fractured and it requires to be fixed as a 
whole with both hip-joints, then, after fixing one 
side with the flannel plaster apparatus, the other 
side is to be similarly treated, and an additional 
broad flannel bandage, impregnated with plaster 
may be passed round the pelvis and hips, and then 
moistened. The resulting mould is a very efficient 
agent in the maintenance of rest. 
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EXPLANATION OF PLATES. 

PLATE 1. 

Fig 1 . — The throe pasteboard eplints for fracture 
of the leg, showing the torn edges and tho shape 
of the foot pieces of side splints. 

Fig. 2. — The side splints extending i-oiiiid thj 
sides of the foot into the sole. 

Pig 3. — Pasteboard apparatus for fractnre of 1 
leg, opened to admit of examination of the limb j 
an assistant grasping the limb firmly to one half t 
the apparatus, while the other is drawn aside. 

Fig. 4. — Shewing the manner in which a bai 
age should be passed round the ankle to suspend 
the foot while the patient walks on cmtches. 

PLATE II. 

Fig 1. — Patient with fractured patella, sitting iA 
a chair with trunk bent forward, limb extended an^ 
foot raised, while an assistant with a fold of lint e 
other material draws down the upper fragment. 

Fig. 2. — Bandage to hold the upper fragment i 
position. 

Fig 3. — Short pasteboard splint to be fixed bJ 
bandage at the back of the knee. 

Fig. 4. — Long posterior pasteboard splint, 
tending from a little above the heel upwarda, 
little nearer the natal fold than shown in the plate 
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PLATE III. 



Fig. 1. — Long back splint, for fractures of the 

thigh. 

Fig 2. — Pasteboard apparatus complete for fi-ac- 

ture of the thigh, showing especially the manner of 

bandaging the pelvis, to secure immobility. 

Fig. 3. — The buttock covered completely, as it 
must be if the hip-joint is to be fixed. 

PLATE IV. 

Fig. 1, — A wire apparatus well padded inside, 
for ft^cture of the leg. 

Fig. 2. — Pirogoff's field-splint suited to a gun- 
shot fracture ; the pad at each end of the splint 
raises it off the seat of injury, while a few rolls of 
moistened plastered bandage, fix it to the limb, and 
allow of the patient's removal to a place of safety. 

Fig 3. — A simple swinging ■ apparatus after 
Slayer's plan. 

PLATE V. 

Fig 1. — ^Dupuytren's splint applied for Pott's 
racture outside pasteboard apparatus during the 

trying process. 

Fig 2. — A compound fracture of the leg, shewing 
he apparatus cut up in front, the two halves held 
ogether by straps, and a trap door cut during the 
irocess of dressing. 
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Fig. 3. — Pasteboard apparatus for the upper 

limb, opened to admit of examination without dis- 
placement of the entered parts. 

PLATE VI. 

Van de Loo's plaster of Paris apparatus. 
Pig. l.^The layers of plastered bandage 
arranged before application. 

Fig. 2,- — Strips of ordinary bandage covering 
the plastered strips, and intended to protect tlie 
limb. 
Fig. 3. -Plastered flannel apparatus for broken leg. 
Figs. 5 & 6. — Plaster flannel apparatus for frac- 
ture of the hip and pelvia. 

PLATE VH. 

Fig. 1. — A hook to suspend a fracture apparatus 
to a swing cradle ; for convenience the artist has 
shown the object upside down ; the single wheel, 
and the hook which is moveable in its socket, 
admits of greater facility of swing than is obtained 
with the ordinary plan. 

Fig. 2. — An improved form of Seutin's phers. 

Fig. 3.— Mr. J. T. Clovers's starch 
scissors, as manufactured by Messrs. Coxeter, 



Plate m. 






i 



lii. 




kL^ 



J 



BY THE SAME AUTHOR. 



I. 

History of a Successful Ga.se of Amputation at the 

Hip Joint. 

Tlie LiinJb 48 inches in circumference, 99 Founds weight, 

WITH FOLK PHOIOORAPUH BY BARONY AND PIISRRE-i'ETlT. 

•'The case reflects great ci'eJit ou Mr. Gamgee. The accurricy of 
his diaguosis, tlic skill and counige which he showed in |)erforiiuii^' 
the operation, the wisdom which regulated the after treatment, are 
all featureij which deserve commemlatioii."— Z^ri^wA aiyl Forci'jn 
yfedico-ChirurgicaJ. Revieio, 

IL 

Researches in Pathological Antomy, and Clinical 

Surgery, 

WITH SIX PLATES. 

"Mr. Gamgee is evidently enthusiasticiilly fond of diving in t«> 
every (question of pathology, the more obscure the more dee])ly . . . 
We can recommend Mr. Gamgee's book as a collection of very in- 
terestnig papers, on which the subjects are very ablj' handled. — The 
Lancet J' 

*• This work fully sustains Mr. (TJamgee's character for deep j-e- 
search, unwearied industry, and great clearness of judgment.*'— 
British Medical JournuL 

111. 

RBFLEOTIONS ON PETIT'S OPERATION 

AND ON 
PUJ*(*A.TIVEfS A-FTER HERNIOTOMY. 

We believe that no one can read this little work, without feelin<r 
confidence in the author's calm powei-s of analyzing evidence, and 
reiisouing on fiicts. — Associatiou Medical Journal, 

IV. 

On the advantages of the Starched Appartus in the 

Treatment of Fractures, &c. 



WITH KODRTKKN IMJKTRATIONS. 

'T • 



To this Treati-te //m Cou/tri/ of LTiiioer-'<ittf College awarded the Liston 

Gold MedaJ, In 1853. 

**Mr. Gamgee is the |)ioneer in this country of an importiint im- 
provement in surgical appliances.'' -Dublin Qitartcrlg Joarn/jJ. of 
M^dicaJ Science, 

'*This 13 an excellent work ; practical, well written, and wdl prove 
useful." — British and Foreign Medico-Chirurgicai Review. 




MESSRS. J. I A. CHURCHILL'S 

MEDICINE 

AND THE VARIOUS BRANCHES OF 

NATURAL SCIENCE. 




" II XDuld be uDJuit to conclude tliLi notice ivithout •■jing a few oordi la favour of 
Ur, ChurchiU, from whom tbe profeiiion ii leeeiving, (I mi; be trul^ •tid, the ino>t 
bomutifut letiei of lUui Hated Medical Work) which bu eiei been pablubed."— Lanctf, 

■' AU tbe publicalloDi of lIi. CburcbUl arc picpDied vilb >o much Hutu and nei(nc», 

lUcdieal nnd Sargitai /oumal. 

" Ng one itmote diillEgiiiahea (or the elegance and richrrchi itj\t: of bin publin- 
ttooi than Mr. CburchiU."— PraolBcial Mediod Jaurnal. 

"The name of Churchill ban long been a euatinlee for the eiceUuice sf iUiutraled 
votlu, and It would be euperfluout to repeat the ul miration IhatTe have leveral time* 
exprciKd in this reipect. of the ipirit vitb which thu UriQ cagagPA in Ihnc eoBll; but 

ealloni, mo.t beuuBful."— JI/on(*l» JoBrnui 0/ Medical Science. 

" Jlr. Cburchill'i muitiuted wgrki ire aiuoDS the beit that emiiute (lom the 
Medical Ften."— Jl/cilica' Tinn. 

"Webatebefocecalltdtheattentionof bothiludcntiandpcuctilionentDlheEreat \ \ J 

■dTintaKC wbicb Mr. Churchill luu conferred on the profeiijon, lu the iuue, g 

merit."— DBKin Qunrtcrli/ Jauniil. 



'w^ 






re iho PublishBTs of Iha following Periodicdls, offering to } 
Aalhon a wide eitenl of Literary Annoiuwiment, and a Medium of AdvertiMineiH, 
adiireBged to alt Claiiea of the Profeihion. 



f ",^ i j\r\f\J\P.'' ' ^^U\j\r\^^ - j^ ' -^ 



THE BRITISH AND FOREIGN MEDIGO- 

GHIRURGICAl REVIEW, 

QUAHTEnLr JOURNAL oV PRACTICAL ME01GIN 

AND SURGERV. 

Fries a^i ShiUlnei Ko. XCVI. 



THE qUAHTERUY JOURNAL OF 

MICROSCOPICAL SCIENCE, 

Eaitea tiy Db. I^siEim. F.R3., and E. R»i 



Pnlillihed Qanrlerly. pr 



THE ROVAL LONDON OPHTHALMIC HOSPITll 

REPORTS, AND JOURNAL OF OPHTHALHIC 

MEDICINE AND SUflGERf. 



onUil)', price One Shilling. 



THE BALF-YEAELT ABSTRACT OF THE MEDICAL SCIENCES. 
GEIKG A DIGEST OF BRITISH AND CONTINENTAL MEDICINE, 

AND OP THE PROGRESS OP MEDICINE AND THE COLIATERAL SCIENCE3. 
Edited by W. DoMKTT Stobk, M.D., F.B.CS. (Eum.) 



"Araeriesn phyriclans in 
■mndlj, h« ghoalii m 



Post 8vo., Sj. 6d. Vol<. I. to LHI. 
be lonentiilitea lli>l Uiey »re once mi 
mUeeted nnd ci 



furonred with tha reprtat of 



, ji.BriUih.K .. , . . 

— Dt how vide tlie nogt of bii reallng— can full to And, In 

onlarne tali atMai ImowWjo, and prompli thai will help hUn in «ome at 



aiindcaaf the progrns of loedlciDe," 



malEria niedlca and theiapeiitlci. GithereA k 
jn Journal ofPhnrmaq/. 



p<ff«^**l- 



fe«f«-- 



A CLASSIFIED INDEX 

MISSIS, jr. & A. cfiBfiSffli'S wtamm. 



1 



I ADHtDnif Bt Iba Lung) 

n't Hmnsn OiteoloBT 

uid Slereklag'i Pallia- 

«'■ Hnrgtoif AilitmliV 
■> Medical ijutemj 
^ AnaiDtDTofLime 



Actonlan PiizA , 

Dd. QnalitatiTe Aniiljili .. 

FreBVuldH* CbflTdlcal Aq^t^. . 

Gallowa^'iFlntSUp 
































CnllHcmSlA 

DalrymptooflEgjpt.^ -. -■ 
Fraud! on ObiWKH of GlmUe ■ . 
Orabbam <id lladEln .. .. 



BoriDD on West Coaal of Abica i 
S«niil«n «n Harrogste .. ..3 
UarUn on Tmplc^ClloiUi!* .. ! 



, ja SoBtll JMron . 

StordUoaUentoiB^.. 



DEFOBMITIES, &c. 



EulGhimiHi on IntaETlteaSn)1illl>S3 
Opp«t on SypliilJt .. „ ,- 3T 

Parker on S;iiblU> 2i 

WllHD on Sfpbills 39 



Dobdl's Qdcuu and Vmiees of 

Gordon on Ann^Hj'filens .. ] 
Hurtwig on Sea Bathing .. ..I 
HattwIgonFhyeicalEdutatfon I 
KufBland'sArtofproIongingLIfD^ 



iMiDualofDIit.. .. tn 
umcn'sUcdldDgCliett M 



Do. IMok of rieKrl)! 



Perelra'a Selena it FrBKrlptla it 
PrMorlhet's PhannacopiEla . . 59 
Rogerfl on Tberapeatlca .- .- 31 
Rsyle'i HiMrla Uedlea .. .. 31 
Smith-i PbinnacntlcBl Onide 33 
Squire's Ho«^IAl FluiTaacttpflUa M 
Do. Conipaalon to tlia pW- 



BrsldwDod on Frnml* 

Budd on Suiinacli . . 
CuDpUn on Diabetea . . 
Cbsmbon on ihc lodlgal 



Feawlck on Iho SEomacb , . , 
Zto. oa DlAffnDBlB ^ . . . . 
F»s1cr'i Uelbod sid UedldDB 

Qltb on LaryngoKope . . . 
llAll (UarBball) on Apnoia . 



Da. 



nd— Action of lledielnei 



*<»<>- 



w^ 



UEDICIHS— CDnlunud. 

Jonei (BeiiK) on P»Uiol(cr "* 

Thempentio ' 

MackentlB on Tlimat IHieuea . 2 

MsckoH's Ben BhjiWlTiK . . - ■ s 



on CHole 
,flroiil=A] 
1 on Chola 



tonChrra 



Put; on Dlllwtel 
Do. (in DiRcafLoD 



CLASSIFIED INDEX. 

inSCBLLAjrEOVi—coii- 

Wiring's Tropicsl ncsaeot at 
. WhltsheiiiraTransmlMlon ,. 3S 



NEETODS DISOEDEES 
Aim IBIIIGEBnOH.__^_ 

ltliJra!DiiEp!lBpsy.Hrsleri»,*ic. 1 
Irdi on CunRlpatliin .. .. I 
„ .'ownlDB on Neuralgia .. .. V 
< jDiiija(Hind£eld)onFmiGtl(inil 

" NervDns Dlsonleni T. 

' Lesrod on ImperlBct Digestion !■ 

" ■ I on IrrttaWltty » 

on Syphilitic Affections 
le NenoDB SyHlFm . . .. & 



m 



rBlii>.orBnlna) 



EpilepiiT 
TonsKaeu 



Todd'i Clinicil Lecture! . ■ .. -. 
TVealle on ConilDned Eeven 36 
Wilker no Diphtheria . . 
Whst to ObKire at Iha Beds 
WrtgMon Bgadocbei .. 



FULHOlTAItT uid CEX8T 
DISEASES, ke. 

Allien on PnlniaDai7 CODnunp- 

SoiDfloncVnBiisipeos!! " 9 

Brlehl on the Chest .ID 

Couon OD StathoKope .. .. U 
DarieionLmiKiandHeut .. 14 

' DoheU on tl^G Chest It 

Do. on TnliBculDiIi .. .. It 
Do. on Winter CenRh .. .. U 



tetl on tlin Winilptpe and 
ansumptloD ,, ». .. .. 
es (Ju.) on Connnuption.. 



HIOBOSCOPE. 

Bflflle on MleroscDpein Medicine f 



■i Practical Midwifery . . 



Waller's Mldwiforj 



ID AuKolCsUon .'. '.. 16 \ 
KID on ConsDmption , , AS 1 



HISCEIXANEOrB. 

Barclay's Mwlleal Errors . . . . 7 
Batcameon Epidemics .. .. B 

BneMel KosplMl BtaUiScs " 11 

CoolfS's Cyclopmdia 13 

Savles on the Dnilf Dt Uedi- 

Edwarfls' FhotOKTiphs .. .. 1.' 
(^^kotn'i De VUIalobos .. .. !■• 
Glenn's Laws ilTccUng Medical 

Gordon on China 1 1 

Graves' Phyaiolo^ and Medlclns 1< 

Gay's Hospital Reporls .. .. II 

Harrison on Lead iu Water .. li 

Howo on Epldemlci 3 

London Hospital Beporta . . , . 2 

Mayne's Ufldical Voc&tinlarr .* 2\ 

Opjiert on IIoBi«tol> i' 

Redvood's Snppl Bment to Phar- 

mawijiulB * 

St. OaoTBe's Bosritil Reports . . 3 

St. Thomas's do. do. . . a 

^ni>w on Chlnroform - . .. .. 3 
Ttlteh on Sick NanrinE .. .. a 

«♦* 



OFETHALUOLOGY. 



Defedaot Sight .. .. S 

EyeandEsr ! 

ich-s AUm of Ophthai- ^ 

maraon the Bye ., .. 1 



Da on Spectacles . . 



FHTBIOLOOT. 



I on vital Causes .. .. 1' 
i^son on DoatniUtlon .. 3< 

s Animal Ph)*lolo(y .... 3 

Arlidg* on tha Stata of Ltinaey ' 



BENAL and U BUI AST 
DISEASES. 

Acton on Urlnsrr Organs .. 6 



8CIEIICE. 

lenlley's Manual of Botany 
's Photograpliy . . 
le Clonds '.'. . 



Hindi' Hi 

on Classiflotlon tit 

Da Anatomy of Vert^brateB » . SI 
■ .r. , ^m Mattar and 

inj'on VTslon V. »1 
, Seme, and MinAti 

brd'a CompenUte Anteony . . 



>— «(»5 



CLASSIFIED INDEX. 



5; 



f 



8CIENCSE— con/iottei. 

Pratt*8Genealog7 0fOreatioa.. 89 
Do. Eccentric A Centric Force 29 
Do. on Orbital Motion .. ..29 
Do JUitronomicallnyestigations 29 

Do. Oracles of God 29 

Price's Photography 30 

Reymond's Animal Electricity 30 
Taylor's Medical Joiisprodence 35 
Vestiges of Creation 36 

STJBGEBT. 

Adams on Reparation of Tendons 6 
Da Subcutaneous Surgery 6 
Allen on Aural Catarrh .. .. 6 
Allingham on Rectum .. .. 7 
Anderson on the Skin .. .. 7 

Ashton on Rectum 7 

Brodhurst on Anchylosis . . ..11 

Bryant on Diseases of Joints .,11 

Do. Clinical Surgery ..11 

Callender on Rupture .. ..12 

Chapman on Ulcers 12 

Do. Varicose Veins . . .. 12 
Clark on Visceral Lesions . . 13 
Do. Outlines of Surgery .. ..13 

CoUis on Cancer 13 

Cooper's Surgical Dictionary 14 
Conlson on Stone in Bladder . . 14 

Curling on Rectum 14 

Do. onTestis 14 

Druitt's Surgeon's Vade-Mecum 15 
Fayrer's Clinical Surgery .. 15 

Fergusson's Surgery 16 

Da Progress of Surgery 16 
Gamgee'sAmputation at Hip-joint 1 7 
Gant's Principles of Surgery .. 17 
Do. Practice of do 17 



BJSB^EBLY^-coniinued. 

Gay on Varicose Disease .. ..17 
Heath's Minor Surgery and 

Bandaging 20 

Do. on the Jaws 20 

Higginbottom on Nitrate of Silyer 20 

Hill on Stricture 20 

Hodgson on Prostate 20 

Holt on Stricture 21 

Holthouse on Tumours of the 

Groin 21 

Jordan on Inflammations / . . 23 

Lawrence's Surgery 23 

Do. Ruptures 23 

Lee's Practical Pathology .. 24 

Liston's Surgery 24 

Logan on Skin Diseases . . . . 24 
Maccormac'sAmbulance Surgeon 25 
Macleod's Surgery of the Crimea 25 

Maclise on Fractures 25 

Marsden on Cancer 26 

Maunder's Operative Surgery.. 26 
Nayler on Skin Diseases . . . . 27 

Pirrie's Surgery 29 

Price on Excision of Enee-Joint 29 
Sansom on Chloroform .. ..32 
Savage on the Female Pelvic 

Organs 32 

Smith (Hy.) on Stricture . . .. 33 
Da on Heemorrhoids . . . . 33 
Do.ontheSurgeryof theRectum 33 
Do. (Dr. J.) Dental Anatomy 

and Surgery 33 

Spender on Ulcers 34 

Steggall's Surgical Manual .. 34 

Swain on the Knee- Joint. . . . 34 

Thompson on Stricture . . . . 35 

Do. on Prostate . . . . 35 

Da Lithotomy and Lithotrity 35 



8UB0EBT— con^t<«c/. 

rA»« 

Thompson on Urinary Organs 35 
Tomes' Dental Surgery .. ..87 

Wade on Stricture 86 

Webb's Surgeon's Ready Rules 38 

Wilson on Skin Diseases .. ..39 

Da Portraits of Skin Diseases 39 

VETEBINABT UEDICIKE. 

Armatage's Emergencies . . 7 
Blaine's Veterinary Art .. ..10 
Bourguignon on the Cattle Plague 1 
Haycock on Shoeing Horses . . 19 
Tuson's Pharmacopceia .. ..36 



WOMEN AND GHILDBEN, 
Diseases of. 

Bennet on Uterus 9 

Dillnberger (ed. by Nicol) on 
Treatment of Women's and 
Children's Diseases . . . . 27 

Ellis on Children 15 

Harrison on Children . . . . 19 
Hood on Scarlet Fever, Sec . . 21 
Kiwisch (ed. by Clay) on Ovaries IS 
Lee's Ovarian A Uterine Diseases 24 

Do. on Speculum 24 

Norton on Infantile Diseases .. 27 
Tilt on Uterine Inflammation. . 36 
Do. Uterine Therapeutics . . 36 
Do. on Change of Life . . . . 36 
Underwood on Children . . . . 36 

West on Women 38 

Wright on Uterine Disorders . . 39 






i 



i 

<> 




a 



MESSRS. J. & A. Churchill's bublications. 



WILLIAM ALLINQHAM, F.R.C.S. 

FISTULA, n^MOERHOIDS, PAINFUL ULCER, STEICTUEE, 

PROLAPSUS AND OTHER DISEASES OF THE RECTUM : ihbib 



JULIUS ALTHAUS, M.D., M.R.C.P. 

ON EPILEPSY, HYSTERIA, AND ATAXY Cr. 8vo., 4*. 



THE ANATOMICAL REMEMBRANCER; OH, COMPLETE 

POCKET ANATOMIST. Simh Editinn, carefully Ravised. 33mo., 3.. 6d. 
MOCALL ANDERSON, M.O., F.F.P.S. 

THE PARASITIC AFFECTIONS OF THE SKIN, second 

Edition. With Epgraving!. Hto., 7e. 6/. 

ECZEMA. Second Edition. 8vo., 6«. 

PSORIASIS AND LEPRA. With Chromo-lithograph. 8yo., 5s. 

J. T. ARLIOQE, M.D.LOND., F.R.C.P. 

ON THE STATE OF LUNACY AND TEE LEGAL PROVISION 

FOR THE INSANE; wilk Observations on the Conslniction nnd Organisolion gf 
ABylnms. Bm,7*. ^__ ^ 

QEOROE ARMATAGE, M.R.C.V.S. 

THE VETERIMEUH'S POCKET EEMEMBSANCER : ecu- 

talning cancisi! dirccdnns for the Treatment of Urgent or Bare Casea, embracing 
Semeiulogy, Diagnosis, Prognosis, Sutler}-, Tharopcntica, Deteclion of Poisons, 
Hjgiene, &c. Poet IBmo,, 'Ji. 



SIR ALEXANDER ARMSTRONG), C.B. M.D., F.R.C-P., R.N. 

OBSERVATIONS ON NAVAL HYGIENE AND SCURVY. 

More parliculmly aa llie latter npptared dnring a Polar Voyage. 8yo., 5s. 



T. xJ. ASHTON, M.R.C.8. 



ON TEE DISEASES, INJUBIES, AND MALFORMATIONS 

OF THE RECTUM AND ANUS. Fourth Edition. Bvo., B*. 

PROLAl'SrS, FISTULA IN AND, AND OTHER DISEASES 

OF THE RECTUM; their PMhoIogy and Treatment, Tliiid Edition. Post Bto., 



^ 601 



A. W. BAROLAV, M.D., F.R.C.P. 

A MANUAL OF MEDICAL DIAGNOSIS. Third Edition. 

Foolacftp 8vo., lOs. 6J. 

MEDICAL ERRORS.— rallaoios connected with the Application of the 

Inductive Method of Reaaoning to the Science of Medicine. Post Bso., 5j. 

GOUT AND RHEUMATISM IN RELATION TO DISEASE A 

OF THE HEART. Poal Bto., Bj. 



--^««^ 



r«<»«'- 



MESSRS. J. & A. OHHaCHILL S PUBLICATIONS. 



, M.D., P.R.O.P. • 

A MMTIAI, OF THE PEACTICE OF MEDIOINE. Sc«ond 

Edition. Fcap. 8»o,, 12s, 6rf. 

ROBERT BARNES, M.D., P.R.C.P. 

LECTUEES ON OBSTETRIC OPERATIONS. INCLUDIN& 

THE TREATMENT OF H^MOKRHAGE, and forming a Guide to tlia Manag*- 
mentofDifflcukLtitiour. Second Edition, with U3 Engrayingi Bm, ISj. 



E. BA3COME, M.a. 

A HISTORY OF EPIDEMIC PESTILENCES, FROM THE 

EARLIEST AGES. Bvo., lis. 



REKAL diseases ; a clinical guide to their DIAGNOSIS 
BJid TREATMENT. Bvo., 7s. 

ON DROPSY, AND ITS CONNECTION WITH DISEASES OF 

THE KIDNEYS, HEART, LUNGS AND LIVER. With 16 Platca. Third 

Edition. Ovo., l-2s. Sd. , 

FREDERIC BATEMAN. M.D., M.R.G.P. 

APHASIA OR LOSS OF SPEECH, and the localisation 

of lliB FACULTY of ARTICULATE LANGUAGE. Bvo., 7>. 



LIONEL J. BEALE, M.R.O.S. 

HEALTH AND LONGETITY. Second Edition. Foolscap 8vo.. 

3j. Sd. n. 

THE LAWS OF HEALTH IN THEIR RELATIONS TO MIND 

AND BODY. A Series of Letters from ru Old Practitioner to h Patieut. Poit Bvo., 

7j. 6J. 

LIONEL S. BEALE, M.B., F.R.S., F.R.C.P. 

ON KIDNEY DISEASES, URINARY DEPOSITS, AKD 

CALCULOUS DISORDERS. TMrd Edition, much Enlareed. With 70 Platai. 
8To.,Ser II. 

- THE MICROSCOPE, IN ITS APPLICATION TO PRACTICAL 

MEDICINE. Third Edition. With SB Plates. Bvo., 16 j. 

PROTOPLASM; OR, LIFE, MATTER AND MIND, Second 

Edition. With G Plates. Crown Hvo., 6j. 6ii.' 

DISEASE GERMS; their supposed nature. An original 

INVESTIGATION. Witi Plates. Crown Bvo., 3s. 6rf. 



LIFE THEORIES: their influence upon religious 

I 5B THOUGHT. With 6 Coloured Phtes. Crown 8vo., fii. 6il. 



B MESSRS. J. & A. CHDBCHILl's PUBLICATIONS. S 

f -*l -M- 

\i HENRYBEASLEY. 

TEE BOOK OF PRESCRIPTION'S; conUming SOOO Prescriptions. 

Collected from the Practice of the mojt eminent Physiciam and Sugeoiu, English 
uid Foreign, Third Edition. 18ma., 61. 

THE DEUGGISI'S GENERAL EECErPT-BOOK; comppi,ing . 

wpioua Veterinaiy Formnlary and Tatle of Veterinary Materia Medica ; Patent and 
Proprietary Medicinei. Druggiiti' NoitTLmi, 4c. ; Perfumery, Skin Coimetict, Hair 
Coametici, and Teeth Cosmetio; Beverage*, Dietetic Articles, and Condunentaj Trade 
Chemieals, Miscellaneoui Preparations and Componnds u«d in the Arts, An.; wilh 
nsefal Memoranda and Tahlea. Sixth Edition. 18mo., 61. 

THE POCKET FORMULARY AND SYNOPSIS OF THE 

BRITISH AND FOREIGN PHARMACOPCEIAS; comprising standard and 
spproyed Formnl£B for the Preparations and Componnda employed in Medical Practice, 
Sghtli Edition, coriECted and enlarged. IHrno., 61. 

HENRV BENNET. M.D. 

A PEACTICAL TEEATISE '' OH UTEEINE DISEASES. 

FourthEdition, revised, with Additions. 8vo., IBs. 

WINTER AND SPRING ON THE SHORES OF THE Medi- 
terranean : OR, THE RIVIERA, MENTONE. ITALY, CORSICA, SICILY, ' 
ALGERIA, SPAIN, AND BIARRITZ, AS WINTER CLIMATES. Fourth ■ 
Edition, with numerouj Plates, Maps, and Wood Engratmgt Post flvo., i2s. 

ON THE TREATMENT OF PULMONART CONSUMPTION BY 

HYQIENE, CLIMATE, AND MEDICINE. Second Edition, enlarged. Bra, 
ROBERT BENTLEY, F.L,a. 

A MANUAL OF BOTANY. With 1,127 EngravingB on Wood. Second 
Edition. Fcap. 810., I3i. 6d. 

ALBERT J. BERNAYS. PH.D., R0.8. 

NOTES FOE STUDENTS IN CHEMISTEr; b.mg = Sjlkta. tom- 

piled from the Manuals of Miller, Fownes, Berxelioi, Qerhardt, Ootup-Besanei, && 
Fifth Edition. Fcap. Svo., 3j. 6d. 

HENRY HEATHER BIOGI. 

ORTHOPRAXY : a complete G uide to the Modern Treatment of Defonni- 

ties hy Mechaiiioal Appliances. With 300 Engravings. Second Edition, Post 8vD., 
10.. .___„____ 

a. B, BIRCH, M.D., M.FI,C.P. 

OXYGEN : its action, use, and value in the treatment 

OF VARIOUS DISEASES OTHERWISE INCURABLE OR VERY 
INTRACTABLE. Second Edition. Post 8ro., 3t. 6d. 

fflHSTIPATED BOWELS : the Varioaa CatiMa and the Different Means 
L-t-#,T — J^^^ Edition. Post 8vo., 3s, Ed. 




^|<aRs— ^ — ____— „ 

1 ME89BS. J. a A, OHURCHILl's PUBLICATIONS, 



QOLDINO BIRD, M.D., F.R.8. 

tJEINARY DEPOSITS; THEIR BIIGNOSIS. PATHOLOGY, 

AND THERAPEUTICAL INDICATIONS. Willi Engravings Fifth EdiliaD. 
Edited b; K Llotd BiEERn, M.D. Put Gvo., lOi. ed. 



JOHN BISHOP, F.R.O^., FSt.S. 

ON DEFORMITIES OF THE 'miliUN BODY, their Pathology 

and Treatment. With Engmvings on Wood. Hvo., 10*. 

ON ARTICULATE SOUNDS, AND ON THE CAUSES AND 

CURE OF IMPEDIMENTS OF SPEECH. Bto., 4i. 



BLAINE. 

OUTLINES or THE VETERINARY ART; OR, A TREATISE 

ON THE ANATOMY, PHYSIOLOGY, AND DISEASES OF THE HOHSE, 
NEAT CATTLE, AND SHEEP. SaTeBlh Edition. By Charles Steel, M.R,C.V.S.L. 
With Plal«i. flvo,, 188. 



CHEMISTRY, INORGANIC AND ORGANIC; with Experimenb ,• 

and a CoinpariBDn of Equivalent and Maleculoi Fonnuke. With 276 Engravings on Wood. 
Bvo., 16j. 

LABORATORY TEACHING; OR PROGRESSIVE EXERCISES 

IN PRACTICAL CHEMISTRY. Second Edition. With BS Engravinge. Crown 
Bvo„ 5s. 6i/. 



BOUROUIGNON, M.D. 

ON THE CATTLE FUGUE; OB. CONIAGIODS TYPHUS IN 

HORNED CATTLE: ils Hiatorj, Origin, Deicriplion, and Trcatmenl. Post eve, ii. 



JOHN E. BOWMAN, tt C. 

PRACTICAL CHEMISTRY, including Analygis. Witli numeroas Illua- 

trationi on Wood. Sisth Edition. Foolscap Bvo., 6j.6i/. 

MEDICAL CHEMISTRY ; with illustrations on Wood. Fourth Edition, 
carefully revised. Fcnp. Uvo., 6s. 6<l. 



P. MURRAY BRAIDWOOD, M.D. EDIN. 

ON PY.ffiMIA, OR SUPPURATIVE FEVER: the AsHey Cooper 

Priie EbsbJ- for IBBB. Wjlh 12 Plalet 8va, lOi. 6d. 
JAMES BRIOHT, M.D. 

ON DISEASES OF THE HEART, LUNGS, & AIR PASSAGES: 

Swith a Review of tlin H!reral Cliuuiles recommended in these Affection*. Tliird 
tion. Post Bvo., 9i. 



SES: 

:d£di. .tt. 



MESSRS. J. & A. cnnROHILL S PUBLICATIONS. 



M 



THE DISEASES OF THE STOMACH, with .» Inirodndion on iti 

AnaWinj and Pbysiologj i being Lecturei delivered at St Tbonma's Hoipltal. Second 
Edition. 8vo., 10s. Cd. Ii. 

INTESTINAL UBSTRUCTION. Edited by Dr. Bczzabd. Post 8vo., 

BERNARD E. BRODHURST, F.R.O.S. 

ON DEFORMITIES OF THe''hDMAN BODY: . 8j.t.m ot 

Orlhopffldic Surgery. With Engravinga. 8vo., lOi. 6d. 
CUEVATUEES OF THE SPINE: their 0.uae., Symptom., P.thology, 

and Trealmenl, Second Edition. Roy. Bvo., with Engravings, 7(. Brf. 

ON TEE NATURE AND TREATMENT OF CLUBFOOT AND 

ANALOGOUS DISTORTIONS involving the TIBI0-TAR3AL ARTICULATION. 
With Engravinga on Wood. 8vo., 4j. 6rf. 

PRACTICAL OBSERVATIONS ON THE DISEASES OF THE 

JOINTS INVOLVmO ANCHYLOSIS, and on the TREATMENT for the 
RESTORATION of MOTION, Third Eiiilion, much enlarged, Bvo., 4j. 6rf. 



OHARLES BROOKE, M.A. MB., F.R.S. 

ELEMENTS OF NATURAL PHILOSOPHY. Baaad on the Work of 
theUteDr. OoldiogBird. Sixth Edition. With TOO Engcayi^g^ Foap. Bvo,, 12j, 6rf, 

J. H. BALFOUR BROWNE, BAHRIBTERAT-LAw. 

THE MEDICAL JDBISPIHIDENCE OF INSANITT. 8v». 



T. L. BR UNTO N, S.9a, M.B. 

ON DIGITALIS, With some Observations on the Urine. Feap. 8vo., 



4f. 6d. 



BRYANT, F.n.C.S. 



ON THE DISEASES AND INJURIES OF THE JOINTS. 

CLINICAL AND PATHOLOGICAL OBSERVATIONS. Post Bvo., 7», 6rf. 
CLINICAL SURGERY. Parts L to VII. 8vo., 3». 6rf. each. 



FLEETWOOD BUOKLE, M.D.. L.R.O.P.LOND. 

VITAL AND ECONOMICAL STATISTICS OF THE HOSPITALS, 

INFIRMARIES, &c., OF ENGLAND AND WALES. Royal flyo., 5.. 
JOHN CHARLES BUCKNtLL, M.D., F.RC.P., F.H.3,, & DANIEL H. TUKE, M.D. 

A MANUAL OF PSYCHOLOGICAL MEDICINE: coQtniDing 

the Hiilorj, Nosology, Deicription, StBtiilica, Dingnoaii, Pnlhology, and Treatment of 
Imanily. Second Edition. Bvo., las. 



Sfvt^ 



HE88K8. J. ft A. CHURCHILL S PUBLICATIONS. 
I '■ ] 

OEOROE BUDO, M-O^ F.R.C.P„ F.Ft.8. 

ON DISEASES OF THE LITER. 

Illuttralcd with Coloured Plates imd EngiaviDgs on Wood. Third Edition. Bvo., 16». 

ON THE ORGANIC DISEASES AND FUNCTIONAL DIS- 

ORDERS OF THE STOMACH. 8 to., 9s. 

a. W. OALLENDER, F.R.O.S. 

FEMORAL RUPTURE: Anatomy of the Parts concerned. With PUtea. 



ON DIABETES, AND ITS SUCCESSFUL TREATMENT. 

Third Edition, by Dr. Glover. Fcap. eto., 3*. 6<1. 



W. B. CARPENTER, M.D., F.R.S, 

PRINCIPLES OF HUMAN PHTSIOLOGY, WithaeadySOOUlaa. 

IratioiiB on Steel and Wood. Seventh Edition. Edited by Mr. Hbhbt PoStkb. Bto, 
Ws. 1,. 

A MANUAL OF PHTSIOLOGT. With 252 IIlastrationB on steel 
and Wood. Founli Edition. Fcap. Bvo., 12!. 6d. 

THE MICROSCOPE AND ITS RETELATIONS, With mo« 

than 100 Engravings on Steel and Wood. Fourth Edition. Fcap. 3td., 12i. ed. 



. M.D., F.R.C-P. 

LECTURES, CHIEFLY CLINICAL. Fonrlh Edition. Svo., 14». 

THE INDIGESTIONS OR DISEASES OF THE DIGESTIVE 

ORGANS FUNCTIONALLY TREATED. Second Edition. Bvo., 10». 6rf. 

SOME OF TEE EFFECTS OF' THE CLIMATE OF ITALY. 

Crown Bvo., 4<. Sd. 



THE TREATMENT OF OBSTINATE ULCERS AND CUTA- 

NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Third 
Edition. PdbI Bvo., Bs. 6d. 

TARICOSE VEINS ; their Nature, Conaoquences, and Treatment, Pallia- 
tive and Curalivfl. Second Edition. Post Bvo., Ss. 6d. 

JOHN CHAPMAN, M.D, M.R.O.P. 

8 THE MEDICAL INSTITUTIONS OF THE MITEB KINS, i 
DOM J a History eiempli^ing the Evils of Over-Lpgislation. Bvo., Si. 64. 



^$ff»»- 



1 



jl^Pe^^-— ■ — — »*-9«>^ 

I MESSBS. J. & A, Churchill's publications. 13 ^ 

PVe HENRY CHAVASSE, F.R.O.9. 

ADTICE TO A MOTHER ON THE MMAGEMENT OP 

HER CHILDREN. Ten lli Edition. Foolscap Syo., 2.. 6d. 
COUNSEL TO A MOTHER: being a Continuation and the Completion 

of " Advice to a Motber.- Fcap. 8>o., 2s. 6rf. 

ADVICE TO A WIFE ON THE MANAGEMENT OF HEK 

OWN HEALTH. With an Intro dnctorj CluiptH-, enpadfllly iddnued to a Young 
Wife. Ninth Edition. Fcap. Bvo., 2!. Sd. 



F. LE QROS CLARK. F.R.C.S. 

LECTURES ON THE PRINCIPLES OF SURGICAL DIAG- 
NOSIS : ESPECIALLY IN RELATION TO SHOCK AND VISCERAL 

LESIONS Delivered at the Royal College of Surgeons. Bvo,, IOj. 6d. 

OUTLINES OF SURGERY ; being an Epitome of tbe LectoreB on the 

Principles and the Practice of Surgery delivered at St. Thomaa'i HMpital. Ftap. 8vo., 



MAURICE H. COLLI9, M.O.DUB., F.R.CS.I. 

THE DLiGNOSIS AND TREATMENT OF CANCER AND 

THE TUMOURS ANALOGOUS TO IT. With coloured Plates, Bvo., Us. 



KIWISCH ON DISEASES OF THE OT ARIES; Tra^^siated, by 

perraiision, from the last Genntin Edition of his Clinical Leetures on the Special Patho- 
logy and Treatment of the Diseases of Women. With Notes, and an Appendii on the 
Operation of Ovariotom;. Rojal I2mD., 16>. 

OAKLEY COLE 9. 

DEFORMITIES OF THE MOUTH; CONGENITAL and AC- '■'■ 

QUIRED ! their Mechaaica! TrEatmenl. With Coloured Plalei, Second Edition, 
BvD., 5j. 6d. 



THE CYCLOPEDIA 6f' PRACTICAL RECEIPTS, Pro- 
cesses, AND COLLATERAL INFORMATION IN THE ARTS, MANU- 
FACTURES, PROFESSIONS, AND TRADES. INCLUDING MEDICINE, 
PHARMACY, AND DOMESTIC ECONOMY; designed aa a General Book of 
Reference for the Manufacturer, Tradeaman, Amateur, and Heads of Families. Fourth 
and greatly enlarged Edition, 3vo., SBi. 



W. WHITE COOPER, F.H,0.9. 

ON WOUNDS AND INJURIe's OF THE EYE. mnstrated by 

17 Coloured Figures and 41 WoodcutiL Sto,, ]2«. 

ON NEAR SIGHT, AGED "siGHT. IMPAIRED VISION, 

AND THE MEANS OF ASSISTING SIGHT. With 31 lIlnstrationiOD Wood, 
Second Edition. Fcap. Rvo., 7». 6d. 

'<»f~n » 



MESSB.S. J. & A. CHnRCHILL S PDBLICATI0N8. 



^ 



A DICTIONiBT OP PRACTICAL STJEGEEY AND EKCTCLO- 

P^DIA OF SURGICAL SCIENCE. New Edition, brought down W the prHent 
lime. By SiMniL A. Lisa, F.R,C.S., auisted by TBrionS eminent Surgeoni. VoL I„ 

8yo., £1. S.. 

H. P. COTTON, M.D., F.R.O.P. 

PHTHISIS MB TEE STETHOSCOPE ; Oil, THE PHYSIOAI 

SIGNS OF CONSUMPTION, Fourth Edition. Foolscap Bvo., 3s. 6d. 



WALTER J. 00UL90N, F.R.C.S. 

A TREATISE ON SYPHIlIs"! 8vo., 10.. 

STONE IN THE BLADDEEl it. PreTemion, E.rlr Bjnplonj, a.d 
Tnabneiit liy Lithotritj-. 6yo., 6s. 

T. B. OURLINQ, F.R.C.S., F.R.S- 

OBSEEYATIONS ON DISEASES OF THE RECTUM. Third 

Edition. Bvo., 7s, 6d, „ 

A PRACTICAL TREATISE ON 'DISEASES OF THE TESTIS, 

SPERMATIC CORD, AND SCROTUM. Third Edillon, with EinjravinsJ. Bvo,, 

163. ■ 

THOMAS CUTLER. M.D. 

NOTES ON SPA; or observations ok its chalybeate 

SPRINGS. NinUi EiJilion. Crown 8ro., 2j. 



WILLIAM DALE, M.O.LOND. 

A COMPENDIUM OF PRACTICAL MEDICINE AND MORBLD 

ANATOMY. With PUtea, 12rao., 7s. 



DONALD DALRYMPLE, M.P., M.R.O.P. 

THE CLIMATE OF EGYPT i METEOROLOGICAL AND MEDI- 

CAL OBSERVATIONS, wiih Practical Hints for Invalid TtSTellets. Pott Bvo., *s. 



JOHN DALRVMPUE, F.R.C.S., FJT,8, 

PATHOLOGY 01 THE HUMAN EYE. Complela in S™ Fmcnli: 

imperial *to., 20». each; half-hound morocco, gill tope, 9/, ISs. 
FRED, DAVIES, M.D„ F.R.C.S. 

TKE UNITY OF MEDICINE; its coreuptigns and divi- 
sions l>y LAW ESTABLISHED ; their CauMs, Efecls, and Remcdj. With a 



Coloured Chart. Second Edition 



HERBERT DAVIES, M.D., F.R.C.P. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF TILE 

LUNOS AND HEART. Second Edition, Poet Bto., Bs. 



•JAMES □. OAVEY, M.D., M.R.CP. 

THE GANGLIONIC NERYODS'' SYSTEM: its structure, Functions, 



ON THE NATURE AND PROXIMATE CAUSE OF 

SANITY. Po.i0to.,3j. 



^ 



( — W--3«>^ 

MESSES. J. & A. CHCECHILl's PUBLICATIONS. 15 S 

« ^ ? 

1 HENRY DAY, M.D., M.R.C.P. k 

CLINICAL HIS'rOEIES; With Comment.. 8vo., 7..6rf. 

JAME3 DIXON. F.R.C.9. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE. ThirdEdilioa. PobI Hvo., 9s. 



HORACE DOSELL, M.O. 

DEMONSTEATIONS OF DISEASES IN THE CHEST, AND 

THEIR PHYSICAL DIAGNOSIS. With Coloured Ploloa. Sva., 12., 6d. 

LECTDBES ON THE GEEMS AND TESTIGES OF DISEASE, 

nnd on the Prevention of the InvoBioa Dad FaUility of Diaeana by Periodical EiamiDationi. 

ON 'tuberculosis : ITS NATURE, CAUSE, AND TREAT- 
MENT; with Notes on Pancreatia Juice. Second Edition. Croini Bvo., 3s. 6d. 

LECTURES ON WINTER COUGH (CATARRH, BRONCHITIS, 

EMPHYSEMA, ASTHMA); with an Appendii on aomo Principle of Diet ia 
Diteose. Fust Bvo,, 5s. 6d. 

LECTURES ON THE TRUE FIRST STAGE OF CONSUMP. 

TION. Crown Bvo., 3s. 6rf. 

C. TOOQOOD DOWNINO, M.D. 

NEURALGIA: its varioua Foi-nis, Pathology, and Treatment. The 
Jao^ohian Peize Essay ?u& ISSO. Gvo., 10). SJ. 

. ROBERT DRUITT, F.R.O.S. 

THE SURGEON'S YADE-MECUM; with numeroas Eugrav-ings on 
Wood. Tenth Edition. Foolscap «vo., 1 2s. Gd. 



ERNEST EDWARD9, B.A. 

PHOTOGEAPHS OF EMINENT MEDICAL MEN, .ith b,«f 

Aaalylieal Notices of their WorliB. Vokl.and II. (24 Portraits), 4to., 21i. eaci. 



CHARLES ELAM, M.D., F.R.G.P. 

MEDICINE, DISEASE, AND DEATH : being an Enqniiy into the 

Progreia of Medicine as a Pmclicai Act. Sro., 3s. 6d, 
EDWARD ELUIS, M.D. 

A PRACTICAL MANUAL OF THE DISEASES OF CEaDREN. 

With a Formulary. Crown Sva., 6i. 



SIR JAMES EYRE, M.D. 

THE STOIUCH AND ITS DIFFICDLIIES. Skih ESli™, 

\ij Mr. Bbilh. Fcap. Bvo., 2s. 6d. 



J. FAYRER. M.D, F.R.C.S., C.S.I. 

CLINICAL SDEGERY IN INDIA. wiUiE.B™™6.. Svcic. $ ' 
<afe--« — ■K.-j--«f% i 



U' 



MESSRS. J. a A. CHURCHILL 3 PUBLICATIONS. 

-f o - 

SAMUEL FENWrOK, M.D.. F.R.O.P. 



THE MORBID STATES OF THE STOMACH AND DUO- 

DENUM, AND TflEIR RELATIONS TO THE DISEASES OF OTHEB 
ORGANS. With 10 Plates. Bvo,, r3s. 

THE STUDENT'S GUIDE TO MEDICAI DIAGNOSIS. Second 

Edition. With 60 Engravicgi. Fcap. Bvo., 6j. Sd. 



SIR WILLIAM FERQUSaaN, BART., F.R«.3., F.H.a. 

A SYSTEM OF PEACTICAL "'SUBGERT; with 463 iikstrationfl 

on Wood. Fifth Edition. Byo., 31.. 

LECTUEES ON THE PROGRESS OF ANATOMY AND 

SURGERY DURING THE PRESENT CENTURY. Witl. nmneroas Engiming*. 
8vo., 10s. Sd. 

W. H. FLO\A'ER, F.R.C.9., F.R.9. 

DIAGRAMS or THE NEETES 0¥ THE HDMAN BODT, 

exhibiting their Origin, DiviaioDB, aud Connexions, with thuir DiBiribulion to the Tariom 
Rcgioni of Ibe Cutaneous Surfoce, nnd to nil the MunIcb. Falio, conlainiug Six S 
PUlej, 14<. __™™- • 

BALTHAZAR W, FOSTER, M.D. 

METHOD AND MEDICINE: an Easay on the Past, Present, and 
Future of Medicine. Bvo., 2j. 6d. 



fe^ 



Q. FOWNES. PH.D., F.R.S. 

A MANUAL OF CHEMISTRY; with 187 Elastrationa on Wood. 

Tenth Edition. Fcap, Bto., l4s. 

Edited by H. B»noh Jonks, M.D., F.R.S., and Hkhey Watts, B.A., F,R.S. 

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND 

BENEFICENCE OF GOD. Second Edition, Fcap. Bvo., 4s. (IJ. 

INTRODUCTION TO QUAIJTATIVE ANALYSIS, Post Svo., 2*. 

D. d. T. FRANCIS, M.D, F.R.C.P. 

CHANGE OF CLIMATE ; considered as a Eemcdj- hi Dyspeptic, Pu!- 

monaij, and other Chronic Aifecticns', n-ith an Account of the mojt Eligible Plscei of 
BandcDce lor InvalidB, at different Seasons of the Year. Post Bto., 8s. Sd. 

W. H. FULLER. M.D, F.R.C.P. 

ON DISEASES OF THE LUNGS AND AIR PASSAGES. 

Second Edition. Bvo., 12s. 6d. 

ON DISEASES OF THE He"aRT AND GREAT VESSELS. 

8vo„7i. 6,1. ,„ 

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA: 

their Pathology, Sjaiploms, and Traalmenl. Third Edition. Ovo., 12i. 6d. 



MESans, J. & A. CHUECHILL S PUBLICATIONS. 17 
■ — — -}«* 

REMIOIUS FRE3ENIU9. 

SYSTEM OF ENSTRnCTION IN CEEMICAl iSAlTSIS, 

Edited by Aktbos. Vachse. 

QdaLitative. Seventh Edition. Bvo., 9s. 

Fifth Edition. Bvd., 13i. 6d. 

ROBERT OALLOWAY. 

HE FIRST STEP IN CEEMISTItY. Witb numemM Engravings. 

Fourth Edition, . Fcop. Bio., Gs. 6d. 

KEY TO THE EXERCISES. 2s. 6rf. 

HE SECOXD STEP IN CHEMISTEI; or, the studcot's Guide to 

the Higher Branchea of the Science. With EngmviugB. Bvo., 10s. 

MlNTIAr, OP QUALITATIVE ASALTSIS. rifth EJiUon. 

Witt Eugravings. Post 3vo„ Os, Sd. 
HKMICAL TABLES. On Five Largo Sheets, for School and Lecture 

^" - id Edition, is. 6d. 

J. SAMPSON QAMGEE, M.R.O.S. 

tiSTORY OF A SUCCESSFUL CASE OF AMPUTATION AT 

THE HIP-JOINT (the limh 4a-in. in circmnferDncc, 99 pounds woighl), WMh i 

Pholographa. 4to„ lOs. Gd. _ ..,. „ .. 

F, 0. GANT. F.R.O.S. 

[HE PRINCIPLES OF SUEGERI : cubical, Medieal, and Opera- 

With Engravinga. 8vo., \Bi. 

:HE SCIENCE AND PRACTICE OF SURGERY: a complete 

Syrtem and Testbook. With 470 EngraylngB. Bvo, £1. 4s. 

"HE IRRITABLE BLADDER : iis Canses and Curative Treatment. 
■ Edition, eulnrged. Crown Bto,, as. 



1 






C- B. OARHETX, tVl.D. 

SRITATIVE DYSPEPSIA AND ITS 1MP0RTj\NT CON- 

SECTION witli IRRITATIVE CONGESTION of ilio WINDPIPE, and with 
tin Origin and Progiisas of Consamption. Croivn Bvo., 2j. 6d. 

QEORQE QASKOIN, SURGEON. 

BE MEDICAL WORKS OE EEMCISCO LOPEZ DE VILLA- 

LOBOS, tha celebrated Conrt Physician of Spain ; cnnlaining llie Foem on the 
PeatiftrouB Bubosi Dialogacs on Medicina (ISth and IGlh centuriee); &c Witb 
Biography Olid Conunenlary. Foal ttvo., IDs. G^ 

^ JOHN QAY, F.R.O.9. 

IN TAKICOSE DISEASE OE TEE LOWEE EITEEMITIES. 

LMTSOMIiH Legibbes. With Flalos. Uvo,, 5s. 

SIR DUNCAN GIHB, BART., M.O, 

5 LARTNGOSCOPE IN DISEASES OF TEE TIIROAT, 

■ Cbajiter on RhikoscoPY. Third Edioon, with Engraving!. Crown Grft- 



^<ff«^-*c — 

1t 18 MESSRS, J. & A. CHURCHILL'b PUBLIOATIOHS. 



a. GLENN. LL.B 

A MANUAL OF THE LAWS AFFECTING MEDICAL MFJJ. 

With a Chapter on Medical EUquellc by Ua. A. Cabpskteb. 8yo, 14., 



C. A. GORDON M.D., C.B. 

AEMT ETGIENE. Svo, 20s. 

CHINA, FROM A MEDICAL ' POINT OF YIEW ; IN J 

AND 1861 ; With a Chapter on Nflgasaki as a SBmitariiim. Btd„ 10., 6d. 



MICHAEL C. ORABHAM, M.D„ H.R.C.P. 

TEE CLIMATE AND EESOHRCES OF MADEIRA, u 

reearding chiefly the Ne«aaiiiea of Coniuniption and ths Welfare of Inralidi. With 
Map and Eagmviaga. Crown Rvo., Ha. 

R. J. GRAVES, M.D., F.R9. 

STUDIES IN PHYSIOLOGY AND MEDICINE. Edited by 

Dr. Stokes. With Portrait and Memoir. Bvo., IJ.. 
T. GRIFFITHS. 

CEEMISTEI or THE FOUE SEASONS- Spms, Smmer, 
Autumn, Winter. lUaitrated with Engravings an Wood. Second Edition. Faoluap 
Bvo., 7j. 6d. 



I 



PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDL 

CINE, attonb £tT(tB, Poll Hvo., 8». Ci/. 



W. A. GUV. M.B„ F.R.a., AND JOHN HARLEV, M.D., F.R.C.P. 

HOOPER'S PHYSICIAN'S TADE-MECUM; OG. MANUAL OF 

THE PRINCIPLES AND PRACTICE OF PHYSIC. Seventh Edition. With 
Engravings. FaalKiap ftvo., 12«. 6iJ. 

GUY'S HOSPITAL REPORTS. Third Series. Vol. XVI., 8yo. 7^. 6rf. 



S, O. HABER9HON, M.D., F.R.O.P. 

ON DISEASES OF THE ABDOMEN, comptiaing thoM of the 



ON THE INJURIOUS EFFECTS OF MERCUEY IN THE 

TREATMENT OF DISEASE. Foit Bvo,, 3«. Gd. 



O, RADCLYFFE HALL, F.R.C.P. 

TORQUAY IN ITS MEDICAL ASPECT AS A RESORT FOR 

PULMONARY INVALIDS. Poitavo.,i». 



MARSHALL HALL. M.D., F.R.S. 

,. FEOKE AND POSTUEAL BESPIEATION IN BEOTVMNG . 

AND OTHER FOIiMS OF APNiEA OR SUSPENDED RESPIRATION. 



:edi- i 



MESSES. J. & A. Churchill's publications. 



REV. T F. HARDWICH. 

A MANUAL OF PHOTOGRAPHIC ClIEMISTliT. With 

Engranngi. Seventh Edilion. Foolicap Bvo,, 7>. 6d. 



LETTERS TO A TOUNG PRACTITIONER ON THE DIS- 

EASES OF CHILDREN. FoolBcop Btc, 3s. 

ON THE CONTAMINATION OF WATER BY THE POISON 

OF LEAD, Bad iu EfTecW on the Human Body. FooWnp Oro., 3i. Sd. 



OEORQE HARTWIO, M.D. 

ON SEA BATHING AND SEA AIR. Second Edition. Fcap. 
8vo., 2s. 6d. 

ON THE PHYSICAL EDUCATION OF CHILDREN, fcap. ;: 

8to,, 2s. 6d. 



ALFRED HAVILAND, M.R.C.S, 

CLIMATE, WEATHER, AND DISEASE ; bciug a Skcidi of the 

opinions of the moat celebrated Ancionl and Jloricrti Writera with lejiiard to tho Influence 
of Cliomtu and Weathciic producing DiEeaEO. Witli Foui coiourei] EngraTingB. 8to.,7>. 



W, HAYCOCK. M.R.C.V.3. 

HOESKS; HOW THEY ODGET TO BE SHOD: bd«g . pl.in 

Ud practitBl Treatise on Ibo Ptindploi and Ptacliuc vl the FnniiTB Art. With 
14 Plalei. 7t. &/. 



. HEADLAND, 



ON THE ACTION OF MEDICINES IN THE SYSTEM. 

Fourth Edition. Svo., Us. 

A MEDICAL HANDBOOK; comprehending snch Information on Medical 
and Santtarj Subjects as i> desitable in Educated PeiK>nL Second Thonamd. Foalicnp 



J. N. HEALE, M.D, I 



A TREATISE ON THE PHYSIOLOGICAL ANATOMY OF 

THE LUNGS. With Engravinp.. 8vo., Hj. 



m^ 



A IKEATISE ON VITAL CAUSES. Sro., 9 



: A. L'lIlIRClIILL S PUBLICATIONS. 



OHniSTOPHER HEATH, F.R.CS. 

PEACTICAL AMTOJiy : a Mftnaal of Dissections. With nnmeroas 

Engravings. Second Edition. Fcnp. 8va., 12i. Gi. 

A MANUAL OF MINOR SURGERY AND BANDAGING, FOR 

THG USB OF HOUSE-SURGEONS, DRESSERS, AND JUNIOR PRAC- 
TITIONERS. With 74 Engmvinga. Fonrtli Edition. Fcap. avo„Bj. HJ. 

INJURIES AND DISEASES OF THE JAWS, jacksonuh 

PaizK Essir. With Engravings. Bvo., 13j. 



i 



JOHN HIGSIN BOTTOM, F.R.S., F.R.CS.E. 

A PRACTICAL ESSAY ON THE USE OF THE NITRATE OF 

SILVKR IN THE TaEATMENT OF IN['"LAMM.\T!ON, WOUNDS, AND 
ULCERS. Thhri Edition, Bvo., 6j. 

JOHN D. HILL. F.R.C.3. 

AN ANALYSIS OF 140 CASES OF ORGANIC STRIOTTJBE 

OF THE URETHR.4, of which 120 wew mbmitted to HOLT'S OPERATION, 
and 20 to PERINEAL SECTION. Bvo., 3j. 



WILLIAM HINDS, M.O. 

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION 

TO THE HIOHER SENTIMENTSi with OhBervatiorj on Medical Studies, nnd on 
the Moral nnd Scientific Rclationa of Medical Life. Poat flro., 4!. 



RIOHARD HODQES, M.D, 

THE NATURE, PATHOLOGY, AND TREATMENT OF PUER- 

PERAL CONVULSIONS. Cromi 8to., 33. 



DECIMU3 HODGSON, M.D. 

THE PROSTATE GLAND, AND ITS ENLARGEMENT IN 

OLD AGE. With 12 Piates. Roviil Bvo., e». 



LUTHER HOLDEN, F.R.O.3. 

HUllIAN OSTEOLOGY : with Plates, showing Iho Attachments of the 
Muscles. Fourth Edition. Ovo., 16s. 

A JIANDAL OF THE DISSECTION OF TEE HU5IAN BODY. 

With Engmyinga on Wood, Third Edition. 8vo., IBs. 



BARNARD HOLT, RR.C.3. 

ON THE IMMEDIATE TREATMENT OF STRICTURE OF 

THE VRETHnA. Third Edition, Enlaijod. B^o., 6^ 



^^gie-'^M — — — - — — vfc--'**^ 



MESSRS. J. & A. Churchill's publications. 



( 



! 




O. HOLTHOUSE. F.R.O.8. 

ON HERNIAL AND OTHER TUMOURS OF THE GROIN 

and its NEIGHBOURHOOD ; with some Practical Remarks on the Radical Cure 
of Ruptures. 8vo. 6s. 6d, 



MMIMWMMIMWMWtflMMMW 



P. HOOD, M.D. 

A TREATISE ON GOUT, RHEUMATISM, AND THE ALLIED 

AFFECTIONS. Crown 8vo., 10*. Cd. 

THE SUCCESSFUL TEEATMENT OF SCAELET FEYER; 

also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF 
CROWING INSPIRATIONS OF INFANTS. Po8t8vo.,6*. 



JOHN HORSLEY. 

A CATECHISM OF CHEMICAL PHILOSOPHY; being a Familiar 

Exposition of the Principles of Chemistry and Physics. With Engravings on Wood. 
Designed for the Use of Schools and Private Teachers. Post Svo., 6f. G(/. 



JAMES A. HORTON, M.D. 

PHYSICAL AND MEDICAL CLIMATE AND METEOEOLOGY 

OF THE WEST COAST OF AFRICA. 8vo., 10*. 



LUKE HONA^ARD, F.R.S. 

i ESSAY ON THE MODIFICATIONS OF CLOUDS. Third Edition, 

by W. D. and E. Howabd. With 6 Lithographic Plates, from Pictures by Kenyoiu 
4to.| 109. 6^. 



.WI.W.^.HWMWWtKWOWIHO 



A. HAMILTON HONA/E. M.D. 

A THEORETICAL INQUIRY INTO THE PHYSICAL CAUSE 

OF EPIDEMIC DISEASES. Accompanied with Tables. 8to. 7<. 



wiW MW ooxiwiwotMHWH u i* 



O. W. HUFELAND. 

THE ART OF PROLONGINa LIFE Second Edition. Edited 

by Erasmus AVilson, F.R.$. Foolscap 8to., 2s. Gd. 



.>I»*»W«WM»WW«X.> 



\A^. CURTIS HUQMAN, F.R.O.8. 

ON HIP JOINT DISEASE; with refei-ence especiaUy to Treatment 

by Mechanical Means for the Relief of Contraction and Deformity of the Affected Limb. 
With Plates. Re-issue, enlarged. 8vo., 3». 6d, 



•MMIMMMflMMWWMIMM. 



f 

♦ Q. Y. HUNTER, MJR.C.8. X 

i BODY AND MIND : the Nervous System and its Derangements. 

it Fcap. 8T0., St. Qd. 



cements. V 




MESSRS. J. * A, CntlRCHlLL S PUBLICATIONS, 



JONATHAN HUTCHINSON. F.R.O.S. 

A OLINICAJ. MEMOIR ON CERTAIN DISEASES OF THE 

EYE AND EAR, CONSEQUENT OX INHERITED SYPaCLIS; with an 
appeodcd Chapter o( Couuneiiuriea on tUe Trammi^taiun of Syphilis from Parent lo 
O^pring, and ia more rcmale Coiisequeaces, With Pkl«3 and Woodcuts, (ivo., St. 



T. H. HUXLEY, LL,D^ F.R.8. 

MANUAL OF THE ANATOMY OF VERTEBRATED ANIMALS. 

With 110 Engravinga. Bvo., 13a. 

INTRODUCTION TO THE CLASSIFICATION OF ANIMALS. 

With Engrayings. Bvo., 61 



THOMAS INMAN, M.D., M.R.C.P. 

FOUNDATION FOR A NEW THEORY AND PRACTICE 

OF MEDICINE. Second Edition. Crawn Gto,, 10s. 



JAtVIES JASO, IVI.O.OXON, A.B,CANTAB, 

ENTOPTICS, WITH ITS USES IN PHYSIOLOGY AND 

MEDICINE. With 54 Enjjravinga. Cron-n Bvo,, 5s. 



M. PROS3ER JAMES, M.D., M.R.C.P. 

SORE-THROAT; ITS NATURE, VARIETIES, AND TREAT- 
MENT ! indnding tho Use of the LARYNGOSCOPE aa an Aid to Diagnosis. Second 
i.}.^-__ _.;.L 1 EngtavingB. Post Bvo., 5s, 



O. HANDFIELD JONES, M.B- F.R.C.P., F.R.S, 

STUDIES ON FUNCTIONAL NERVOUS DISORDERS. Second 

Editinn, much cnlaiBcd- Q'o., liJi. 

H. BENCE JONES, M.O., F.R C.P., D.C.L, F.R.S. 

LECTURES ON SOME OF THE APPLICATIONS OF 

CHEMISTRY AND MECHANICS TO PATHOLOGY AND THERA- 
PEUTICS. 8v»., l-2i. 



CROONIAN LECTURES ON MATTER AND FORCE. Fcap, 8vo., 5,. 




O, HANDFIEUD JONES, M.B, F.R.S., & E. H. SIEVEKINO, M.D., F.R.O-P. 

A MANUAL OF PATHOLOGICAL ANATOMY. iiiBstrated with 

Eo^tingi on ^Vood. I'oolacap Uio., l'2t. SiJ. 



-«>«^ 



I^^tH — _ __3«— 9fl|>^ 
MESSRS. J. ft A. CHUECHILL's PUBLICATIONS. 28 1 
' 
JAME3 dONES, M.D, M.R.C.P. I 
■ THE USE OF PERCHLOEIDE OF IROJf AND OTHER 
CHALYBEATE SALTS IN THE TREATMENT OF CONSUMPTION. Crown 
Bva, 3». ed. ^ _ 
T. WHARTON JONES, F.R.C.S., F.R.S. 
MANUAL OF THE PRINCIPLES AND PRACTICE OF 
OPHTHALMIC MED1C[NH AND SURGERY; with Nine Coloured Plalos and 
173 Wood Engravings. Third Elhion, iJiorougUy revised. Foolscsp Byo„12a, CJ. 

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY, 

AS DISPLAYED IN THE SENSE OF VISION. ActonUn Pme EsBny. With 
IJtustmtians on Steel u,nd Wood. FooUcap Svo., 4s. Sil. 

DEFECTS OF SIGHT AND IIEARING : their Nature, Cansos, Pre- 

Tention, and General Management. Second Edition, with Engravings. Fonp. Bvo., 2j. Srf. 

A CATECHISM OF THE MEDICINE AND SURGERY OF 

THE EYE AND EAR. For the Clinical Use of llospilal Stndenla. Fenp. avo.,2s. 6d. 

A CATECHISM OF THE PHYSIOLOGY AND PHILOSOPHY 

! OF BODY, SENSE, AND MIND. For Use in Schools and Colleges, Fcap. Bvo., 

[ 2s. 6rf. • 

FURNEAUX JORDAN. P.R.C.S. ' 

THE TREATMENT OF SURGICAL INFLAMMATIONS BY A ' 

NEW METHOD, WHICH GREATLY SHORTENS THEIR DURATION. 
With Plnti'a. Svo., 7f. 6'/. 

U. J, KAY-SHUTTt-EWORTH, M.P. 

riEST PEINCIPLES OF MODERN CHEMISIKYi . Mana.l 

of Inorganic Chemistry. Second Edition. Crown Bto., 4* 6d. 
QEORQE KENNION. M.D., FR.O.P. 

OBSERVATIONS ON THE MINER.iL SPRINGS OF HARRO- 

GATE. Revised nnd Enlnrged by Abam Bealei, M.A., M.D., F.R.C.P, Eighth 

! Edition. Crown Bvo, Is. 
I DR. LAENNEC. 

iMANUAL OF AUSCULTATION AND PERCUSSION. Trans- 
Kkted and Edited by J. B. Shwipb, M.R.C.S, Fcnp. Hvo., 3i. 
Lect 
i TR 
I * 



SIR WM. LAWRENCE, HflRT_ F.R.S 

lECTURES ON SURGERY. 8vo., le.. 
1 TREATISE ON RUPTURES. Tiio Fifth Ediiion, cousidei-ohu- 

ilvo.. ICi. 






MESSRS. J. & A. GUURCIULLS PUBLICATIONS. 



ARTHUR LEARED, M.D., F.R.C.P. 

IMPERFECT DIGESTION; ITS CAUSES AND lEEATamUl. 

Fifih Edidon. t'oolscap 8vo., -is. Gd. 



H£NRY LEE, F.R.D.S. 

PRACTICAL PATHOLOGY. Third Edition, in 2 Vols. Coataioing 

Lecture* on Siippumtiro Fever, Dise^ueB of tlie Veins, Haiinirrlioiiliil Tumours, U'lseasss 
of tlie Hectmn, Syphilis, Gonorrheal (Jphthalmia, &c 8to., 10s. eiek vol. 



ROBERT LEE, M.D, F.R.C.P, F.R.S. 

CONSULTATIONS IN MIDWIFERY. Foolscap Svo., 4*. 6d. 

A TREATISE ON THE SPECULUM; with Th™ Handi-ed Ca«a. 

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- ., 

EASES, with CDOiracnWries. Fuolacop Bvd,, tit. Gd. 



M.D., F.F.P.a. 

THE MECHAHISM OF PAETTIRITION : An Essaj, Hutorid ud 

Critical With Engrarings, Bvo., 5s, 



LESOHER. 

TEE ELEMENTS OK PHMMACY. 8™., 7.. Gd 

DR. LIEBREIOH. 

ATLAS OF OPHTHALMOSCOPI: .■.pr»..ii.gihcNo™.l„dP..ho- 

logical Conditions of the Fnndus Oculi as aeen vrith the OphUiahnoicopa. CompMed of 
1-2 Chramo-lithogmphic Plates {containing 59 Pijiires), accompanied by an Eiuliinaloir 
Teil, Iranabled into Kaglish by H. RoasoBouaH Swamzy, M.B. Dub. Second Edition. 
Enlarged and Revised. 4to., £1. 10s. 



ROBERT LiSTON, F.R.S. 

PRACTICAL SURGERY. Fourth EditioE. 8vo., 22.. 



D, D. LOGAN, M.D., 



ON OBSTINATE DISEASES OF THE Sim. reap. 8™, 2,. 

LONDON HOSPITAL. 

CLINICAL LECTURES AND EEPOiffS EY THE MEDICAL 

AND SURGICAL STAFF. With Illuatrations. Vols. I. lo IV. Bvo.,7i. Grf. 




1 LONDON MEDICAL SOCIETY OF OBSERVATION. 1 

* WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER * 

DEATH. Published by Authority. Second Edition. Foolscap 8yo., 4^. 6d, 



t 






HENRY LOA^NDES, M.R.CS. 

AN ESSAY ON THE MAINTENANCE OF HEALTH. Fcap. 

\A^ILLIAM MACCORMAC, F.R.C.S., M.R.IJ\. 

NOTES AND RECOLLECTIONS OF AN AMBULANCE SUR- 

GEON ; being an Account of Work done under the Ked Cross during the Campaign of 
1870. With 8 Plates. 8vo., 7s. 6d. 



#»<»»i<N»O»i»»*»*»0»^»>»» 



MORELL MACKENZIE, M.D. LOND., M.R.C.P. 
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With Coloured Plates. 8yo., 12^. 6<i. 

HOAESENESS, LOSS OF "vOICE, AND STEIDULOUS 
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NOTES ON COMPARATIVE ANATOMY : a SyUabus of a Conm 

of Lectures delivered at St ThomaB's Hospilal. CTOv.~a Bto, 5j, 
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A MANUAL OF PRACTICAL^' HYGIENE; intended espedaUy for 
theModicalOfficflrsoflleAniir. WitliPlatesnnd Woodcuts. 3rdEdilion,8vD., 16». 

TEE HEINE: its composition in health and disease, 

AND UNDER THE ACTION OF REMEDIES. B 70,, 12s. 
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THE MEDICAL UfD SURGICAL POCKET CASE BOOK, ■ 

forllia Registration of important Caeo^ in Private Practice, and to aniit the Student of 
Hospital Practice. Second Edition. 2s. Sd, 



JOHN PATTERSON, M.D. 
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T. B. PEACOCK, M.D., F.R.C.P. 
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HAY FEVER. Fcap. 8vo., 2s. 6rf. 
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ON ECCENTRIC AND CENTRIC FORCE: A Nevr Theory of 
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ASTRONOMICAL INVESTIGATIONS. The Cosmical Rektions of 
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AN ESSAY ON "WASTING PALSY; being a Syatemntic Trciitific on 
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Edition. Fcap. 8ro., 2$. ed. 
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!S ON MEKTAL DISEASES. 8to, 8.. 



J 






MEBSKS. J. & A. CHURCHILL S PUBLICATIONS. 




A. E. 8ANSOM, M.D.LONO., M.RCP. 
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THE MEDICAL REMEMEP>ANCER ; Oli, BOOK OF EMEB- 

GENCIES. Fiftli Edition. Edited, witbAdditiona.byJoNiTHANHuTCHiMBOK.F.K.C.S, 
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A MANUAL OF ANBIAL PEISIOLOGT. Wiu, aii Appendix of 
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ACTION AND ADMINISTRATION. EdiWi, -wife a TAaroow o1 vVe 
flenjamin TV, Biclinrdson, M.D, Bvo., lOs, KJ, 



WM. SMELLIE, MD. 
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Eighth Edition. Bto., 10s. 6J. ii. 

THE PHARMACOPOEIAS OF TKE LONDON HOSPITALS, 

arranged in Groups for ensy Reference nnd Comparison. Second Edition. IBmo,, oj. 
WM, SQUIRE, L.R.C.P.LOND. 
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